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□ST OF ABBREVIATIONS US^zD !N 




from 

French 

foot 


abb/. 

abbreviated 

AC; a-c 

alternating current 


anno Domini 


(Lat., in the year 
of the Lord) 
altitude 

a.;vl 

ante meridiem 

AS" 

(Lat. # before noon) 
amplitude modulation 

amu or 

atomic mass unit 

AMU 

ancient 

Ar. 

Arabic 

AS. 

Anglo-Saxon 

A^S.3. 

Autonomous Soviet 

ai.no. 

Socialist Republic 
atomic number 

Rt.Wl. 

atomic weight 

•Vi 

born 

1 * F 

oas 

barrel 

r» r~ 

before Christ 

’-j-'i * r - 

board feet 


billion electron 

StffV 

volts 

.njJi 

boiling point 

B.Y.U. 

British Thermal Unit 

bu. 

bushel 

BlEJg. 

Bulgarian 

C. 

centigrade 

cans. 

century 

Chin. 

Chinese 

cm 

centimeter 

Co. 

County 

coiioq. 

colloquial 

c^. 

cubic 

Ouch, 

Czechoslovakian 

ti. 

died 

Da:c, 

Danish 

DC; c-c* 

direct currenl 

Du. 

Dutch 

3*.. 

east; eastern 


edition; editor 

'■'.My?!- 

Egyptian 

J «g. 

English 

c?sC. 

estimated 

ov or 

electron volt 

EV 

jf 

Fahrenheit 


flourished 

JM 

frequency modulation 


« 

& 

gram 

Gael!. 

Gaelic 

§*■ 

gallon 

Ger. 

German 

Gy. 

Greek 

Web. 

Hebrew 

Kir.d. 

Hindustani 

b.p. 

horsepower 

hr. 

hour 

Wunfc. 

Hungarian 

Kz 

hertz or cycles 
per second 

i. 

Island 


id cst (Lat., that is) 

in. 

inch 

End. 

Indian 

h. 

Irish 

If. 

Italian 

X. 

Kelvin 

“.-V 

kilogram 

( *«! j 

Mr 

kilohertz 

km 

kilometer 

Uw 

kilowatt 

::w hour kilowatt hour 

Sal. 

latitude 

Lat. 

Latin 

Sb. 

pound 


longitude 

:n 

meter 

M. 

Middle 

mev or 

million electron 

MEV 

volts 


milligram 

MH* 

megahertz 

mi. 

mile 

min. 

minute 

iV3.2 . 

Medieval tat in 

mm 

millimeter 

nsod. 

modern 

m.p. 

melting point 

m.p.h. 

miles per hour 

Mils). 

Mount, Mountain 

N. 

north; northern 

Morvy. 

Norwegian 

N.f. 

New Testament 

OF. 

Old English 

OS. 

Old Trent h 


-rr*S“r - 
I i 



Old High German 

ON. 

Old Norse 

GMi\ 

Old Norman French 

C.T. 

Old Testament 


ounce 


post meridiem 
(Lat., after noon) 

?oI. 

Polish 

pii'LV 

population 

Forf. 

Portuguese 


preliminary 

P—~- 

pronounced 

q.v. 

quod vide 
(Lat., which see)** 

r. 

reigned 


River 

rev. 

revised; revision 

r. *■? 

railroad 


Rumanian 

Bui-.. 

Russian 


railway 

5. 

south; southern 


second 

: d *.z 

1 f •<■ « ■'*1 ■ 

Soviet 1 ederated 
Socialist Republic 

SSur. 

Sanskrit 

.v.*. 

Spanish 

sp.-r. 

spet ifit gravity 

sq. 

square 

•ifi.iri. 

square mile 

5 .S.S. 

Soviet Sol ialist 
Republic 

SI.; Ste. 

Saint 

S uni. 

Sumerian 

Sw. 

Swedish 

temp. 

temperature 


translation 

lurk. 

lurkish 

li.K. 

United Kingdom 

L!.N. 

United Nations 

U.S. 

United States 

ii.S.A. 

United States of 
Amerit a 

U.S.S.R. 

Union ut Soviet 
Socialist Republics 

var. 

variant 

vcn. 

voUivne 

vs. 

versus or against 

W. 

west; western 

yd. 

yard 


for a more extensive listing of abbreviations, widely used by aulhoriiaiiw M*urn*s in many lielch, m*t Asmcviaiion Charts ut 
pertinent abbreviations also accompany the articles Brno, Canon of ihi; Dhirii, Aiadimm; I u minis, Chimk ai, MsimMstu At 
Symbols; and Weights and Measures. Accent marks and special Utters are mplaineri in the 4riu.l1* Dial mtk Mark. 

* *The abbreviation (q.v.) stands for the Latin words "quod vide", meaning “which see". I hi* placement nt this abtueviaium after a 
word— or a name or term— indicates that the word itself is the title of a separate article in the* entyc kipedia Hy looking up the 
article on this word, or the entries on each word in a series that is tultowed by the plural form (qq.v.) of iIn* abbreviation. the 
reader will find specific information about the words used as well as data about the* mam topic of the artu lr he* is reading 

agi 
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RUSSIAN SOVIET FEDERATED SOCIALIST 
REPUBLIC, largest of the fifteen constituent 
republics of the U.S.S.R., including most of the 
territory once constituting the Russian Empire 
(see Russia), and now occupying 76 percent of 
the area and nearly 55 percent of the population 
of the Soviet Union. The Russian S.F.S.R. is 
bounded on the n. by the Arctic Ocean, on the t. 
by the Pacific Ocean, on the s. by China, the Ka- 
zakh S.S.R., Azerbaidzhan S.S.R., Georgian S.S.R., 
and Ukrainian S.S.R., and on the w. by the White 
Russian S.S.R., Latvian S.S.R., Estonian S.S.R., and 
Finland. Area, 6,501,500 sq.mi. For additional in- 
formation see Siberia; Union of Soviet Socialist 
Republics. 

The capital and largest city of the republic, 
and of the Soviet Union, is Moscow (q.v.); the 
second largest city is Leningrad (q.v.). Other im- 
portant cities include the industrial centers of 
Chelyabinsk, Gor'kiy, and Novosibirsk; Kazan', a 
commercial center; Kuybyshev, a major river 
port; and Sverdlovsk (qq.v.), an economic and 
cultural center. 

THE LAND 

The Russian S.F.S.R. presents an immense diver- 
sity of geographic features. The European por- 
tion of the republic is separated from the Asian 
portion by the Ural Mountains (q.v.). The princi- 
pal topographic feature of the European region 
is the East European Plain, a hilly area with ele- 
vations seldom exceeding 1000 ft. The Asian 
portion is within the area known as Siberia. 
Western Siberia is largely a plain, and i. of this is 
the mountainous Central Siberian Plateau. From 
s.w. Siberia a number of mountain ranges extend 
in a genera! n.e. direction. The Arctic and Pacific 
coasts comprise some 20, OCX) mi. in length and 
are broken by a number of promontories and in- 
lets. 

The chief river of the European area is the 
Volga (q.v.), which rises in the Valday Hills (q.v.) 
and flows in a s.E. direction for 2194 mi. to the 


Caspian Sea. Other important rivers of this re- 
gion include the Don and the Northern Dvina 
(qq.v.). Siberia is drained by a network of rivers 
which, combined, provides 30,000 mi. of interior 
navigation. The chief rivers include the Lena, 
Ob', and Yenisey (qq.v.). 

Climatic conditions range from the subtropi- 
cal of the Black Sea coast in the s.w. European 
part to the permanently frozen arctic zone in 
the n. Except for the subtropical region, winters, 
which are harsh, usually begin around October 
and last until April, and in some areas until May. 
Siberia contains some of the coldest regions of 
the earth. 

The Russian S.F.S.R. is extremely rich in min- 
eral resources. The Volga region has extensive 
oil and gas fields. In the area of the n. Caucasus 
oil and gas fields are worked, and large deposits 
of manganese are mined. The Urals, one of the 
richest sources of minerals, has deposits of as- 
bestos, chrome, copper, manganese, oil, plati- 
num, and tungsten. The Pechora Basin in Europe 
and the Kuznetsk Basin in Siberia are chief 
sources of coal in the republic. Other minerals 
include bauxite, iron ore, lignite, industrial dia- 
monds, and zinc. The large forest belt includes 
sizable species of pine and spruce, and such 
conifers as ash, elm, and maple. 

With respect to soils and plants, the Russian 
S.F.S.R. comprises five latitudinal zones. From n. 
to S. are the tundra region along the Arctic 
Ocean coast; the forest zone, from the w. 
boundary to the Pacific; the steppe region, 
chiefly in Europe, comprising the most fertile 
land, known as the black-earth belt, in the re- 
public; the semidesert zone of s.w. Siberia; and 
the subtropical zone in the s. part of the Euro- 
pean region and in s.f . Siberia. 

THE PEOPLE 

The population of the Russian S.F.S.R. was 
130,090,000 in 1970. Density is extremely uneven 
as a majority of the inhabitants live in the Euro- 



The tomb of Vladimir Lenin in Red Square, Moscow, n s 
visited by thousands of people each day. At ripht is the 
wall of the Kremlin; at left, the onionaJomed Cathedral 
of Saint Basil. UPI 

pean sector. About 85 percent of the population 
is Russian, the remainder includes Tartars, Ukra- 
nians, and Chuvashes. The republic' is divided 
into smaller administrative units on the basis ol 
either geographic proximity or race and nation- 
ality; each ethnic group has according to the* So- 
viet constitution, a recognized right to cultural 
and linguistic autonomy. Within the framework 
of the Russian S.F.S.R. arc* sixteen autonomous 
republics, organized and named according to 
their major non-Russian populations, as follows: 
in the n.w., the Karelian A.S.S.R. and Komi 
A.S.S.R. (qq.v.); in the region of the Volga R., the 1 
Udmurt A.S.S.R. and the contiguous Mordvinian 
A.S.S.R., Chuvash A.S.S.R., Mari A.S.S.R., and la 
tar A.S.S.R. (q.v.); in the n. Caucasus region, the 4 
Chechen-lngush A.S.S.R., Kalmuck A.S.S.R., Ka- 
bardin-Balkar A.S.S.R., North Ossetian A.S.S.R,, 
and Dagestan A.S.S.R.; in the Urals region, the 4 
Bashkir A.S.S.R. (q.v.); in central Siberia, the* Tu- 
vinian A.S.S.R., arid the Buryat A.S.S.R. (qq.v.); 
and in n.i. Siberia the Yakut A.S.S.R. (q.v.), the 
largest political unit in the Soviet Union, aside 4 
from the* Russian S.l.S.R. itself. 

The most numerous secondary divisions are 
the oblasts, established for administrative* pur 
poses rather than on an ethnic basis, and usually 
named for the city that is the administrative 4 
center of each oblast. The* forty-nine 4 oblasts arc 4 
Amur, Archangel, Astrakhan', Belgorod, Bryansk, 
Chelyabinsk, Chita, Gor'kiy, Irkutsk, Ivanovo, 
Kalinin, Kaliningrad, Kaluga, Kamchatka, Kemer- 
ovo, Kirov, Kostroma, Kuybyshev, Kurgan, Kursk, 
Leningrad, Lipetsk, Magadan, Moscow, Mur- 
mansk, Novgorod, Novosibirsk, Omsk, Ore 4 !, 
Orenburg, Pen/a, Perm', Pskov, Rostov, Ryazan', 
Sakhalin, Saratov, Smolensk, Sverdlovsk, Tam- 
bov, Tomsk, Tula, Tyumen', Ulyanovsk, Vladi- 


mir, Vologda, Volgograd, Voronezh, and Yaros- 
lavl. 

Other divisions ol the* republic are the six 
large territories in whit h Russians are the pre- 
dominant ethnic group; live autonomous re- 
gions located within the territories, and which 
comprise 4 national groups; and ten national 
areas, which arc* within either the territories nr 
oblasts, and established tor non Russian groups. 
THE ECONOMY 

the Russian S.l.S.R. is the most economically 
developed republic in the* Soviet Union, and is 
responsible for about 70 percent ot all agricul- 
tural and industrial production in the country. 
In accordance* with tin* constitution ot the 
U.S.S.R., most property and till industry is < »vv ned 
by the Soviet Union. I fie et onom\ is diverse 
lied. I wo of the 4 largest hydroelectric plants in 
t tic * world are located in the* republic : one on 
the Volga R. and one 4 on tin* Angara (q.v.) in 
central Siberia. 

In 1%7 the* republic had 15, (DO collective 
farms and 7117 state hums. Some i()4,lXXl,(XX) 
acre's were under cultivation, ot which about 
l t K),(XK),(XK) were used tor gram < fops. C otton, 
fruit, hemp, oil seeds, sugar beets, and vegeta 
hies arc* grown and livestoc k is also raised. 

llu 4 < hie! fishing areas of the Russian S.f ,S,R, 
art 4 along the Pat it it t oast, whit h \ leld about 75 
percent ot tilt 4 total catch ol the Soviet Union; 
and in the* Caspian, Barents and White seas I he 
principal catches include cod, crab, herring, 
salmon, and sturgeon. 

fhc* most important lumber mills ot the re- 
public are located near temngrad and in the 
Urals region. 

Among the* chief industries ot the* luropean 
sector art 4 oil refining, shipbuilding, and tin* 
manufac ture 4 of automobiles, t heme als, elet 
tronic equipment, iron, machinery, paper and 
paper products, steel, textiles, tools, and trans- 
portation equipment. 


RUSSIAN SOVIET FEDERATED SOCIALIST REPUBLIC 


Of growing economic importance is s. Siberia; 
several oil refineries and plants producing 
chemicals, machinery, and steel have recently 
been opened there. 

GOVERNMENT 

The Russian S.F.S.R. has its own constitution and 
government, which is patterned after the gov- 
ernment of the U.S.S.R.; see U.S.S.R.: Govern- 
ment. The present constitution was adopted in 
1937. The highest organ of State power is the 
unicameral supreme soviet, members of which 
are popularly elected for four-year terms. The 
supreme soviet elects a presidium to conduct 
the work of the soviet between its semiannual 
sessions, and it appoints a Council of Ministers, 
characterized in the constitution as the govern- 
ment of the republic. Each autonomous repub- 
lic has its own constitution and a government 
structure that is parallel to the republican gov- 
ernment. 

HISTORY 

The territory that became the Russian S.F.S.R. 
was the first part of the former Russian empire 
to be ruled by a Soviet government. When, on 
Nov. 7, 1917, the Bolshevik revolution overthrew 
the provisional republican government estab- 
lished in March of that year (see Russian Revolu- 
tion), the soviets of workers' and soldiers' depu- 
ties were declared to be the organs of 


government. On Jan. 31, 1918, the Third All-Rus- 
sian Congress of Soviets proclaimed Russia a Re- 
public of Soviets of Workers', Soldiers', and 
Peasants' Deputies. In the first Soviet constitu- 
tion, ratified on July 10, 1918, the name of Rus- 
sian Soviet Federated Socialist Republic was 
adopted by the Fifth All-Russian Congress. 

The Russian S.F.S.R. was intended to include 
all the territory of the former Russian empire. 
During the civil war (1918-20), however, that 
followed the Soviet seizure of power, the Bol- 
shevik government was able to hold only a part 
of the imperial territories, and could not extend 
its jurisdiction. Thus, several former imperial 
provinces became completely independent 
(Latvia, Lithuania, Estonia, and Finland), and 
others were united into new or extant states 
(the reincorporation of Poland; the incorpora- 
tion of Bessarabia into Rumania). A few prov- 
inces were sovietized independently as the 
Ukrainian S.S.R., White Russian S.S.R., and T rans- 
caucasian S.S.R. (see Caucasia). A plan of federa- 
tion was drawn up in 1922 and 1923, and in Jan- 
uary, 1924, a new constitution was promulgated, 
reorganizing the areas under Soviet control into 
the Union of Soviet Socialist Republics. 

Spectators crowd around thi' outdoor chess tables in 
Gorky Park , Moscow, as the f)lay<'rs concentrate on 
their games. upi 
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RUSSIAN TURNIP 


RUSSIAN TURNIP. 5ee Rutabaga. 

RUSSIAN WOLFHOUND. See Borzoj. 
RUSSO-FINNISH WAR, war fought between 
the Republic of Finland and the Union of Soviet 
Socialist Republics from Nov. 30, 1939, to March 
12, 1940, following the inability of the two 
countries to reach an agreement on Soviet de- 
mands for territorial concessions; see Finland: 
History. 

On Nov. 30, after having broken off all diplo- 
matic relations with Finland, the Soviet Union 
attacked Finland in an undeclared war. The So- 
viet air force bombed Helsinki and other cities; 
the Soviet fleet bombarded Finnish ports; and 
the Red Army pushed across the frontier. The 
Soviet Union employed a force of about twenty 
full divisions along many points of the 955-mi. 
frontier. The standing army of Finland, which at 
the beginning of the war consisted of three in- 
fantry divisions, a cavalry brigade, and a tank 
company, was bolstered by trained and partially 
trained reserves. With these forces the Finnish 
general Baron Carl Gustaf Emil von Manner heim 
(q.v.) faced the Soviet attacking forces at five 
different points. The first offensive of the Red 
Army was launched against a line of field fortifi- 
cations and concrete pillboxes, called the Man- 
nerheim Line, on the 70-mi. -wide nec k of the 
Karelian Isthmus. The Finns held the line. The* 
four Soviet forces north of the' Man nerheim Line 
advanced during the early part of December, 
but by January the Finns, aided by the intense 
cold, the forest-covered terrain, and by the mo- 
bility of their ski troops and armament, cut the 
supply and communication lines of the Red 
Army and forced the retreat of all its advance* 
columns. In some cases the Russians were* 
driven back beyond their own frontiers. 

Finnish successes continued throughout Janu- 
ary against the Red Army. The Finns destroyed a 
Soviet division and a tank brigade, and cut to 
pieces portions of other Red Army divisions at- 
tacking in the central and northern parts of Fin- 
land. As a result of recurring defeats, the Soviet 
military leadership was reorganized and the So- 
viet marshal Semen Konstantinovich Timoshen- 
ko (1895-1970) took charge* of all Soviet opera- 
tions against Finland. The character of the* war 
underwent an immediate change. Timoshenko 
concentrated an estimated 30(),(XX) troops 
against the Mannerheim Line and supported the* 
offensive with artillery and air power. 

Finnish Defense Weakens. From Feb. I to 10, 
1940, Finnish fortifications were subjected to an 
artillery bombardment that reached its height 
when 300,000 shells a ciay fell on the Manner- 
heim Line. The war of attrition which developed 


cost the Russians heavily, but it succeeded in 
breaking most of the Finnish resistance. Soviet 
troops launched a major attack on Summa on 
Feb. 14 and captured the city on Feb. 16. On 
Feb. 23 the Russians acivancc*d to within 7 mi. of 
Vyborg (Finn. Viipuri), the* key c ity on the west- 
ern flank of the Mannerheim Fine. The Finns 
gave ground slowly for more than two weeks, 
but on March 11 advance elements of the Red 
Army entered the city ami at 1 I aw. March 12, 
1940, fighting ceased on all fronts as the peace 
treaty was concluded. 

The* peace terms imposed upon Finland Fay 
the Soviet Union forc ed the f inns to give up 
16,173 sq.mi. of territory, including the Karelian 
Isthmus (see Karuian Auionomoi -s Somh So- 
ciaiist Rh’UBUC) with the city of Vyborg and 
Vyborg Bay with its islands; the western and 
northern shore's of Lake I acioga with the cities 
of Kexholm (now Prio/ersk), Sortavala, and 
Suoyarvi; a number ot strategic islands in the 
Gulf ot Finland; and part of the Rybachi and 
Sredniy peninsulas. In addition, the f inns were 
forced to make* concessions that included the 
rental to the Soviet Union of tie* F lange') Penin- 
sula, and adjacent islands, tor a period ot thirty 
years, For the estaFjlisFiment there ot a Russian 
military base; the granting of unrest ru ted transit 
privileges across Pefsarno Province (now Pe~ 
chenga) for Soviet citizens and freight; and the 
limiting of Finnish military forces. I he treaty 
ended the first phase* of World War If tor the 
Finns. According to an nftic lal I inmslt commu- 
nique, Finnish casualties were 19, 2M killed and 
4 3, r >( X ) wounded; Soviet estimates ot Finnish 
losses were considerate higher. In June, 1941, 
F inland joined Germany in an attack on the 
U.S.S.R. See Union or Sovim StKiAiist Roomie: 
History: 1 ho Hi< Uitotship of ,s Wowt) WAk 
II: 1 ho Russo German Via/ 

RUSSO-JAPANESE WAR, armed conflict F>e- 
tween Russia and Japan in PK)4-4T> 1 he war re- 
sulted because Russian expansion in eastern 
Asia ran counter to the plans of lapan to gam a 
foothold on the Asiatic mainland. In 1898 Russia 
leased Port Arthur (see* Idia) trom ( tuna, with 
the intention ot making it a great Asiatic port 
and the* [headquarters ot Russian naval power in 
the Pacific. Russia occupied Amur Province tn 
1 C KX) and tric'd to secure* the acquiescence of 
China. Meeting stern opposition from Great 
Britain and Japan, Russia promised to leave Chi- 
nese territory within eighteen months. I he 
promise w f as not kept, and in June*, PXH, Japan 
proposed an agreement with Russia recognizing 
their interests in Korea and Manchuria respec- 
tively and insuring the integrity of China and 
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RUSSO-TURKISH WARS 


Korea. Russia refused, and on the night of Feb. 
8, 1904, the japanese navy launched a surprise 
attack on Port Arthur and then blockaded the 
badly damaged Russian fleet. 

Early Battles. In March, 1904, the japanese First 
Army landed at Chemulpo (now Inch'on) and at 
Nampo. It faced the Russians on the Yalu R. by 
late April. The Russian commander in chief. 
General Aleksei Nikolaevich Kuropatkin (1848- 
1921), decided to hold a defensive position on 
the Liaotung Peninsula until enough reinforce- 
ments arrived to permit him to move to the of- 
fensive. Kuropatkin's forces were spread out 
over a distance of 15 mi. The Japanese com- 
mander, General Tamemoto Tamesada Kuroki 
(1 844 - 1 923), built up a four to one troop advan- 
tage at the town of Uiju and forced a passage 
across the Yalu on May 1. Japanese losses were 
about 1100 out of a force of 40,000 men. The 
Russians lost some 2300 out of 7000 troops. 

During May the Japanese Second Army under 
General Yasukata Oku (1846-1930) landed on 
the Liaotung Peninsula, severed communica- 
tions between Port Arthur and the main Russian 
forces in Manchuria, captured Kinchow (now 
Chinhsien), won the Battle of Nanshan (May 
30), and besieged Port Arthur The japanese 
Third Army under General Maresuke Nogi 
(1849-1912) landed on the eastern coast of 
Korea, and the fourth army under General Mi- 
chitsura Nodzu (1841-1908) landed at Kushan 
on the Manchurian coast. Kuropatkin was per- 
sonally ordered by Nicholas II (q.v.), Emperor of 
Russia, to hold Port Arthur, and he moved his 
main forces to Liaoyang. After defeating a Rus- 
sian force of 25,000 at Wafangtien on June 14, 
the japanese began to converge' on Liaoyang. 
Kuropatkin attacked Kuroki's forces in late July 
and then fell back to l iaoyang. Between August 
25 and September 4, the Battle of Liaoyang was 
fought. Although the Japanese were outnum- 
bered 130, OCX) to 180,000, they defeated the Rus- 
sians, who retreated toward Mukden. 

The Japanese campaign had been successful, 
but their reserves of trained men were rapidly 
being exhausted. On the other sic Icy Kuropat- 
kin's army was being reinforced by about 30,000 
men a month via the Trans-Siberian Railroad, 
anci the commander in chief now decided to at- 
tack. The first Russian offensive was launched 
on the Shaho R., lasting from October 5 to Oc- 
tober 17, and a second attac k at Sandepu on jan. 
26-27, 1905. Both offensives broke down, how- 
ever, and were 1 indecisive. 

Japanese Victories. T ime' favored their enemy 
and the Japanese, who had been besieging Port 
Arthur since May, once more tric'd to storm it. 


After an extremely bloody assault lasting ten 
days, in which they lost 10,000 men, the Japa- 
nese captured the key position, called 203 Meter 
Hill, on Dec. 5, 1904. The Russian General Ana- 
toli Mikhailovich Stesel (1848-1915) surrendered 
on Jan. 2, 1905. 

Now both Kuropatkin and the Japanese com- 
mander, Marshal Iwao Oyama (1842-1916), were 
able to build up their forces around Mukden. 
Between February 19 and March 10, the Japa- 
nese took the offensive. Although their forces 
were outnumbered 270,000 to 330,000 and were 
inferior in artillery, the Japanese forced the Rus- 
sians to surrender Mukden and withdraw north- 
ward. The Russians lost some 90,000 men and 
the Japanese about 50,000. The battle practically 
ended hostilities on land, but Japan still faced 
the threat of Russian naval power. 

With their Far East naval forces contained by 
the Japanese, the Russians decided to send out 
the Baltic Fleet. The fleet, made up of forty-five 
ships, sailed Oct. 15, 1904, under the command 
of Admiral Zinovi Petrovich Rozhdestvenski 
(1848-1909). The fleet reached the China Sea in 
early May, 1905, and made for Vladivostok. The 
Japanese under Admiral Heihachiro Togo 
(1847-1934) intercepted it, May 27 to May 29, in 
the straits of Tsushima between Korea and 
Japan. The Japanese fleet, which was superior in 
speed and armament, sank, captured, or dis- 
abled eight battleships, nine cruisers, six spe- 
cial-service steamers, and several other ships in 
the Baltic Fleet. Some' 4000 Russians were killed, 
and three admirals and 7300 sailors were cap- 
tured. The Japanese lost three torpedo boats, 

1 16 men killed, and 538 wounded. 

Results. After Port Arthur and the defeats at 
Mukden and Tsushima, the emperor accepted 
the offer of mediation extended by United 
Stales President Theodore Roosevelt (q.v.). The 
Japanese, who were victorious but financially 
exhausted, also agreed to negotiate. On Sept. 5, 
1905, the 1 treaty of Portsmouth was signed. Rus- 
sia surrendered its lease to Liaoyang and Port 
Arthur, ceded the southern half of Sakhalin, 
evacuated Manchuria, and recognized Korea as 
a Japanese sphere of influence. 
RUSSO-TURKISH WARS, series of conflicts 
between the* Russian and Ottoman Turkish em- 
pire's, fought during the 17th, 18th, and 19th 
centuries. Fundamentally, the wars resulted 
from the? recurrent diplomatic struggle 1 between 
the two powers for hegemony in the Caucasus 
area and in the Balkans. A contributory cause, in 
certain instance's, was Russian resentment over 
the* persecution of Christians in the Balkan na- 
tions subject to Turkey. Among the more imper- 
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tant of the Russo-Turkish wars was the first, 
which occurred during the reign of Czar Feor II 
(r. 1676-82). At the termination of the war in 
1681, the Russians were in possession of most of 
the Turkish Ukraine. The next Russo-Turkish 
war of consequence, that from 1768 to 1774, 
brought part of the Crimea under Russian con- 
trol. A renewal of hostilities from 1787 to 1792 
resulted in another Russian victory and the ac- 
quisition of considerable territory, including an 
extensive region between the Bug and Dniester 
rivers. Following this struggle the Turks were 
also forced to recognize the Crimea as a Russian 
possession. 

In the Russo-Turkish war from 1806 to 1812, 
Russia acquired Bessarabia. The next conflict, 
that of 1828-29, followed Russian intervention 
in 1827 in the Creek revolution against Turkish 
rule. Besides insuring independence for Greece, 
the Russians won numerous concessions from 
the Turks in this war, notably a temporary pro- 
tectorate over Moldavia and Walachia and navi- 
gation rights in the Bosporus and Dardanelles. 
The Crimean War (q.v.), extending from 1854 to 
1855, ended disastrously for the Russians, who 
were confronted by a coalition that included 
Great Britain, France, and Turkey. Through the' 
peace terms imposed by the victors, Russia was 
forced to relinquish the gains obtained in the 
preceding conflict and was subjected to other 
humiliations, particularly the loss of naval rights 
in the Black Sea. 

After the Crimean defeat, Russian ambitions 
for hegemony in southeastern Furope reamined 
dormant for more than twenty years. Turkish 
atrocities, in 1876, against rebellious subject 
peoples in the Balkans provided the' Russians 
with ample justification for renewing the* strug- 
gle. Proclaiming itself the' protector of Christian 
ity in the Balkans, the Russian empire declared 
war against Turkey in April, 1877. The* lurks 
were overwhelmingly defeated in this conflict, 
and by jan. 11, 1878, when hostilities ended, 
Russian armies had advanced to the* neighbor- 
hood of Constantinople (now' Istanbul), the' 
Turkish capital. Under the provisions of the 
Treaty of San Stefano, signed in the* following 
March, the' Turkish empire surrendered ail of its 
strongholds north of a line* extending from San 
Stefano, on the Sea of Marmara, to Terkos (now 
Yetjilkoy), on the Black Sea. The enormous gains 
obtained by Russia in the Treaty of San Stefano 
caused profound alarm among the other Euro- 
pean powers. In June, 1878, representatives of 
various interested nations, including Germany 
and Russia, convened at Berlin for the purpose 
of revising the treaty. As a result of this confer- 


ence, many of the Russian gains were negated; 
SCO Bt Rl IN, CONC'.Kf SS Of ; S\N Silt AMI, Iksaiycm. 
RUST, common name' applied to any of the 
parasitic fungi constituting the* order LJredina- 
les of the' subclass Hetorubasidiomycetos; see 
F ungi: C'ljssitic Jtion: Bdsidmm \ c efes. Rusts are 
so calk'd because they form orange red spores 
on the* stems and leaves of the* seed plants they 
parasitize*. In addition, some rusts produce* galls 
(s(*e*G-\u) and others, especially those* attacking 
conilers, cause* the* formation ot crowded, 
tufted shoots which are* known as witches'- 
brooms. Rusts rarely cause 1 the death ot plants, 
but often product* dwarfing, discoloration, and 
developmental disturbam e. Some* rusts, such as 
those* commonly attac king hollyhoc k and aspar- 
agus, pass their life* on one host; others, such as 
those* attacking various grains, require two or 
more frosts on whith to complete their life' 
e ye le*. 

Structure and Reproduction. Plant diseases 
caused by rusts arc* also known as rusts. Among 
tile* well known rust disease's are*: black stem 
rust ot cereal plants eaused In the grain rust or 
wheat rust, But e in id ijrnmini %. which spends 
part ol its lite* cycle* on plants ot the* genus 8er* 
l)eri s; pea rust, caused by I'/orme es / > / s / which 
spends part of its life* cycle* on t fie * common 
spurge; apple rust, eaused by Gv mnosporan- 
gium junifM'n v /Vg/marMe, wine h spends part ot 
its lite* cycle* on jumpers; witches' broom of fir 
and spruce, caused in A fc/am/m e/af/na, 

which spends part ot its lilt* < \ i k* on plants ot 
the* Rink family (Caryophyllat c\re); white* pine* 
blister rust, c aused by ( >< >iuit turn) rihnoLi, 
which spends part of its hie* <\<k* on currant 
and gooseberry bushes; and stone* fruit rust, at 
tac king < berries, peac hes, plums, apricots, and 
almonds, and e aused bv /ran/ s» be/ra ptitu tufa, 
whit h spends part of its life* < \ < I e on plants of 
the genera \nnmotn\ //e/>af/< a, and Ihdtn (ran). 
Some* rusts may lie* presented in dusting or 
spraying plants with sulfur; most rusts wine h at 
tack two or more plants may be* prevented by 
removing the* hosts of less economic or det ora 
live importance from the immediate \ u mity of 
the more valuable host. See Par van 
RUST, in metallurgy. See ( ’< >kkosii in, Ikon. 
RUSTON, city in louisiana, and parish seat ot 
Lincoln Parish, about W) miles w of Monro**. 
Manufactures include* lumber, beverages, and 
bricks. It is the* site* of louisiana Poly tec hnu In 
stitute, founded in 1894. Reap. (I9b0) 14,991; 

(1970) 17,16,5. 

RUTABAGA or SWEDISH TURNIP or RUS- 
SIAN TURNIP, or SWf D( , common name ap- 
plied to a biennial herb, Brassu j napobrass/ca, 
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belonging to the Mustard family (Cruciferae). 
The rutabaga is similar in most of its botanical 
characteristics to other herbs of the genus Brass- 
ica (q.v.), and is native to the temperate 
countries of the Old World; it is widely culti- 
vated in cool, moist regions of the Northern 
Hemisphere for its large, elongated yellow roots 
which are used as food for humans and live- 
stock. Like the turnip (q.v.), to which it is closely 
related, the rutabaga contains about 90 percent 
water, its chief nutritive constituent being car- 
bohydrate. 

RUTGERS, THE STATE UNIVERSITY, coeduca- 
tional institution of higher learning, located in 
New Brunswick, N.J., with major branches in 
Newark and Camden and extension centers in 
Paterson and jersey City. The university was 
chartered in 1766 as Queens College and was 
opened for instruction in 1771. The name Rut- 
gers College was adopted in 1824 in honor of 
the American colonial patriot and philanthropist 
Henry Rutgers (1745-1830), who contributed 
generously to the support of the school. In 1945 
the institution was designated the State univer- 
sity, and in 1956 the name was changed to its 
present form. The university is operated jointly 
by the State of New jersey and a board of gov- 
ernors. Rutgers comprises colleges of arts and 
science, engineering, education (graduate), 
pharmacy, nursing, social work (graduate), and 
library service (graduate), and Douglass College 
(for women, established in 1918); and schools of 
law and business and a graduate school. The de- 
grees of bachelor, master, and doctor are con- 
ferred. The university maintains research estab- 
lishments concerned with various fields of pure 
and applied science, economics, government, 
and sociology as well as interdisciplinary stud- 
ies, and experiment stations for engineering and 
agriculture. In 1973 the university libraries 
housed more than 1,650,000 bound volumes. In 
the same year the enrollment totaled more than 
40,000 students, and the faculty numbered 3200. 
The endowment of the university in late 1971 
was about $35,740,000. 

RUTH, book of the Old Testament (set* limit), 
in the King jumes Version, Im Book or Rum. It 
follows the book of judges (q.v.) in Christian 
versions of the Old lestament, but in the He- 
brew Bible it is found in the Writings, the third 
part of the canon (sec* Bmu, Canon of inf-). Nei- 
ther the* author nor the precise date of composi- 
tion are known. According to an ancient Jewish 
tradition, the author was the* Hebrew judge 
Samuel (q.v.). According to modern scholars, 
the book, although descriptive of the period 
"when the judges ruled" (1:1), probably dates 


from the postexilic period, more specifically, 
from sometime between 400 and 250 b.c.; see 
Jews: Subject Judea. 

Ruth is an ancient Hebrew short story (based, 
perhaps, on an earlier folktale). It tells of a fam- 
ily from the ancient town of Bethlehem in Judah 
that takes refuge in Moab (qq.v.) during a fam- 
ine. There the sons of the Judean family marry 
Moabite women. When the father and the sons 
die, Naomi, the bereaved mother, determines to 
return to Bethlehem. She urges her daughters- 
in-law to remain in Moab, but one of them, 
Ruth, insists on returning with Naomi (1:16—17). 
In Bethlehem, Ruth's devotion and kindliness 
soon attract the attention of Naomi's near kins- 
man Boaz (2:1-4:12). The two are married and 
bear a child who becomes an ancestor of the 
Hebrew king David (q.v.). 

The book of Ruth has been variously inter- 
preted. It has been regarded as a literary protest 
against the restrictive marriage reforms insti- 
tuted in the time of the postexilic Jewish leaders 
Ezra and Nehemiah (qq.v.); as pure entertain- 
ment; as an idyllic romance; as a retelling of an 
ancient fertility myth; and as an example of the 
ideal convert. The emphasis on the fact that 
Ruth is a foreigner, her acceptance in Bethle- 
hem despite this fact, her place in the genealogy 
of King David, and the acceptance of the book 
as part of the Hebrew canon, all .suggest a 
deeper and more complex purpose than enter- 
tainment or protest. 

RUTH, George Herman, popularly known as 
BABE RUTH (1895-1948), American professional 
baseball player, born in Baltimore, Md., and 
educated at Saint Mary's Industrial School in 
that city. Ruth was one of the most phenome- 
nally gifted and popular players in the history of 
baseball (q.v.). He* began his career in 1914 as a 
left-handed pitcher for the Baltimore team of 
the* International league. Later in the same year 
he played for the Providence team of the Inter- 
national League, and then became a member of 
the* Boston Red Sox of the American League. He* 
pitched for Boston until the season of 1919, 
when his unusual ability as a batter and fielder 
caused the* Boston management to convert him 
into an outfielder. From 1920 to 1935 he played 
the* outfield for the New York Yankee's of the 
American League. In 1935 he became vice- 
president of the Boston Braves of the Nation- 
al League and played a number of games as 
an outfielder. Three years later he was a coach 
for the Brooklyn Dodgers of the National 
League. 

Ruth was one of the* best left-handed pitchers 
the game has ever known; he played in 163 
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games as a pitcher, winning 92 and losing 44, for 
a percentage of .676, f rom 1919 to the end ot his 
career he was the outstanding outtielder ot his 
time* and one of the best in baseball history. He 
was particularly noted as a hitter of home runs. 
In 1927 he hit 60 home runs in 134 game's, a 
major league record that stood until 1961, when 
Roger Maris (q.v.), another American league 
player, hit 61 home runs in the expanded 162 
game season. Ruth led the American league* in 
home runs in ten seasons and tied tor the* 
home-run hitting championship in two seasons. 
His lifetime record of 714 home runs in regular- 
season play was broken by Henry Aaron (q.v.) in 
1974. In his major-league career of 22 years, 
Ruth played in 2503 games and had a lifetime 
batting average of .342. He was elected to the* 
Baseball Hall of Fame in 1936; see Baseball Mali 
of Fame and Museum, National. B.K.K. 

RUTHENIA, former province' ot Czechoslova- 
kia, now forming part ot the? Ukrainian S.S.R. in 
the Soviet Union. In March, 1939, Hungary 
seized all of Ruthenia, renaming it Carpatho 
Ukraine; the province' passed to the Soviet 
Union in 1940. Area, 4871 sq.mi. 


KUTHENSANS, name given to Ukrainians or 
Little Russians, who wore formerly Austrian sub- 
jects. In 1877 a Ruthonian c hair was established 
at lemberg University but Austria would not 
grant a Ruthenian university. I he Russian gov- 
ernment discouraged Ruthenian nationalism 
until after the' revolution ot 1905, when some of 
the* oppressive* regulations were relaxed. After 
World War I the Ruthonians in last Galicia were 
taken over by Poland. 

RUTHENIUM, metallic element of the plati- 
num group with at.no. 44, at.vvt. lul.l, b.p. 
about 4100° C. (74I2 0 I .), m.p. about 2400° C. 
(4352° I.), sp.gr. 12.420', and symbol Ru. It was 
discovered in 1844 by the* Russian chemist Karl 
Karlovic h Klaus (1796-1804). I he name* of the 
element is derived from the* region ot Ruthenia 
now a part of the' Soviet Union. Ih<* metal is 
grayish white* and occ urs in the- metallic state? in 
platinum ores. I he addition ot ruthenium to 
platinum and palladium alloys make's the* alloys 
very hard. Such alloys ha\e a high resistance,* to 
wear and arc used in the manufacture ot jew- 
elry, in porcelain-metal restorations in dentistry, 
as tips for fountain pen mbs, and tor nonmag- 
netic instrument pivots. I he alloy ruthenium- 
molybdenum is *i supett nndutlor at tempera- 
tures below 1 0.6" K ( 26V ( or 441,4' I,). 

I he pure metal is superior to platinum in resist- 
anc (' to attac k by at ids, m< biding aqua regia. 
RUTHERFORD, borough ot Sew jersey, in 
Bergen Go., 9 miles \w ot lersev City. It is pri- 
marily a residential suburb of New York City, 
and is served by a railroad. Manulai lures in- 
clude' metal produc ts, mac bines. < lot lung, aw n • 
ings, asphalts, and asbestos, Rutherford was the* 
original site* ot laifletgh Dickinson University 
(q.v.). Several pre Revolutionary homes still re 
main in the* borough. 1 aid out in 1862, Ruther- 
ford was incorporated in 1881 Pop ( 19611) 
20,47 t; (1970) 20,802 

RUIHEREORD, Ernest, 1st Baron Rutherford 
of Nelson (1871 inv'y British physic ist, born 
in Nelson, New /calami, and edu< ated at the 
University ot New Zealand and the* t, 'diversity ot 
Cambridge, He* was professor of physics at 
Me (>ill University from 1898 to pH K’ and at the 
University ot Manchester during, the billowing 
twelve years. Alter 1919 he was prt rlessi ir ot ex- 
perimental physics and direi fur ot the Caven- 
dish laboratory at the University ot f amhridge 
and also held a professorship, after 1920, at the 
Royal Institution ot Great Britain in london. 

Rutherford was one of the first and most im- 
portant researchers m nuclear physics Soon 
after the discovery ot radioac tivitv (q.v ) m 18% 
by the* I reru h physicist Antoine Menu Bet que- 
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rel ( see under Becquerel), Rutherford character- 
ized the different components of radiations as 
alpha, beta, and gamma particles, and showed 
that alpha particles are helium nuclei. His work 
on the nature of radiations led to his formula- 
tion of a theory of atomic structure that was the 
first visualization of the atom as a dense nucleus 
about which electrons circulate in orbits; see 
Atom and Atomic Theory. In 1919 Rutherford 
performed a pioneer experiment in nuclear 
physics when he bombarded nitrogen gas with 
alpha particles and obtained atoms of an oxygen 
isotope and protons. This transmutation of ni- 
trogen into oxygen, the first arti fically induced 
nuclear reaction performed, gave great impetus 
in the ensuing decades to intensive research on 
the other nuclear transformations and on the 
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nature and properties of radiations. The ruther- 
ford, a unit of radioactivity, was named in his 
honor. 

Rutherford was elected a f ollow of the Royal 
Society in 1903 and served as president of that 
institution from 1925 to 1930. He was awarded 
the 1908 Nobel Prize* in chemistry, was knighted 
in 1914, and was created a baron in 1931. His 
writings include Radioactivity ( 1904); Radiations 
from Radioactive Substances (1930), with the 
British physicists Sir James Chadwick (q.v.) and 
Charles Drummond t His { 1895- ), which has 

become* a standard work; and The Newer Al- 
chemy (1937). 

RUTHERFORDiUM. See Elf mints, Chemical. 


RUTILE (Lat. rutilus, "golden red"), brilliant 
red or black mineral, with diamondlike luster, 
composed of titanium oxide, Ti0 2 . It crystallizes 
(see Crystal) in the tetragonal system, usually in 
prismatic crystals ranging from opaque to trans- 
parent, and less often in compact massive for- 
mations. Some iron is usually present in the 
mineral, and sometimes constitutes 10 percent 
of the total content. The streak is pale brown; 
the hardness (q.v.) ranges between 6 and 6 l />; 
and the specific gravity ranges between 4.18 and 
4.25. Rutile is used as a source of titanium (q.v.) 
and some deeply colored specimens are cut into 
brilliant gems with a diamondlike luster. The 
mineral is found as an accessory in many rocks, 
such as granite, dolomite, metamorphic lime- 
stone (qq.v.), and mica schist (see Mica and 
Schist), and is often found as slender crystals 
penetrating quartz (q.v.). In the United States it 
is obtained in commercial quantities from the 
black sands of northeastern Florida. Notable de- 
posits are also found in Georgia, North Carolina, 
and Arkansas, and in Norway, France, and 
Switzerland in Europe. 

RUTLAND, city in Vermont, and county seat 
of Rutland Co., on Otter Creek, about 50 miles 
s.w. of Montpelier. Transportation facilities in- 
clude railroads and an airport. Rutland is the 
trading center of a rich agricultural area, and is 
sometimes called the "Marble City" because of 
the extensive marble quarries and marble works 
in the region. Among the industrial establish- 
ments in the city are railroad shops, marble and 
monument works, and factories manufacturing 
stone-working machinery, scales, fire clay, plas- 
ter, medical supplies, dresses, and jet-turbine 
components. Rutland is the headquarters of the 
Green Mountain National Forest. In the vicinity 
of the city is a popular winter-sports area; Rut- 
land is also a summer-vacation resort. The Rut- 
land Fair, an annual event, is held in early Sep- 
tember. Rutland was first settled in 1770 and 
from 1784 to 1804 was the capital of Vermont. It 
was incorporated as a village in 1847 and char- 
tered as a city in 1892. Pop. (1960) 18,325; (1970) 
19,293. 

RUTLANDSHIRE or RUTLAND, Great Britain, 
smallest county of England, bounded by the 
counties of Lincolnshire, Leicestershire, and 
Northamptonshire. It is drained by the Welland 
R., which forms the s. boundary of the country, 
which is a famous fox-hunting district. Agricul- 
ture, forestry, and iron mining are the principal 
industries, and manufactures include leather 
and hosiery. Oakham is the county seat and the 
only urban district. Rutlandshire was the site of 
important Saxon settlements in the 5th and 6th 
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centuries a.d., and was first mentioned as a 
county in the 12th century. Area, 152 sq.mi.; 
pop. (1971) 27,463. 

RUTLEDGE, name of a family of American 
statesmen prominent in the 18th century. 

John Rutledge (1739-1800), born in Charles- 
ton, S.C. He studied in London, England, and 
began practicing law in Charleston in 1761. In 
1774 he became a member of the 1 Continental 
Congress (q.v.), serving until 1776 and later from 
1782 to 1783. During the American Revolution 
(q.v.) he helped draft the South Carolina consti- 
tution. He was governor of South Carolina from 
1778 to 1782. In 1789, one year after participat- 
ing in the State constitutional ratification con- 
vention, he was appointed associate justice of 
the Supreme Court of the United States. He held 
this position until 1791, when he resigned to 
take the post of chief justice of South Carolina. 
He was appointed chief justice 4 of the* IJ.S. Su 
preme Court by President George Washington 
(q.v.) in 1795. Although he served lor one term, 
his appointment, was not confirmed by the 
United States Senate* because of his open oppo- 
sition to jay's Treaty (q.v.), which was negoti 
ated in 1794 and disposed ol outstanding Anglo 
American political differences. 

Edward Rutledge (1749-1800), brother of |ohn 
Rutledge, born in Charleston, S.C’., and studied 
law in Ingland, from 1774 to 1777 he was a 
member of the Continental Congress, during 
which period he was a signer of the* Declaration 
of Independence (q.v.) and active in the* de- 
fense of North Carolina against British tones. 
He served in the South Carolina legislature bo 
tween 1782 and 1796, and in 1798 was elected 
governor of the Stale. 

RUTLEDGE, Ann. See l inohn, Aukaiiam. 
RUWENZORI, mountain range of central Af- 
rica, located in the Great Rift Valley on the 
Uganda and Zaire border between lake* Albert 
and Lake Edward. The Ruwen/ori range* was dis- 
covered in 1889 by an expedition led by the 4 Brit- 
ish-American explorer Sir Henry Morton Stanley 
(q.v.), and the major peaks were* explored in 
1906 by the expedition of the Italian Luigi 
Amedeo, Duke of the Abruzzi (q.v.). Several 
peaks rise above 16,000 ft.; the highest are Ml. 
Margherita at 16,795 ft. and Mt. Alexandra at 
16,750 ft. The range is commonly identified with 
the fabled "Mountains of the Moon", errone- 
ously supposed by ancient geographers to be 
the source of the Nile R. 

RUYSBROECK or RUISBROECK or RUS- 
BRGEK, Blessed Jan van ( 1293-1 381 ), flemish 
Roman Catholic mystic, born in Ruisbroek (in 
what is now Belgium), near Brussels. He* was 


vicar of Saint Gudules m Brussels and afterward 
founded (I 144) and became' poor of a religious 
community at Groenenduel . near Waterloo, His 
mysticism (q.v.), expressed with consummate 
lucidilv and grace in his w rit mgs, gained for him 
the title o! "the 4 ( c static I >oc tor"; these writings 
were known through much ol fumpe into the 
16th century. 

Among t hose people whose* work he influ- 
enced directly were the Dutch pieacher and re- 
ligious reformer Gerhard Groote (q.v.) and the 
German mystic Johannes Umler (MOW -61). 
Written in Middle flemish, his hooks were pub- 
lished in l at in in 1553, in German in I "Til, and in 
English in 1914 (2nd ed., 1444); his masterpiece 
has been translated (1453) as J he Spiritual Es- 
pousals. Ruysbroeck was beatified bv Pope* Pius 
X (see under Pius) in 1408. 

RUYSDAEL, Jacob van. .See Ruisoau, Deoil 

VAN. 

RUYTER, Michel Adriaans/oon de or RUITER, 
Michel Adriaans/oon de ( l*»t)7- >>), Dutch 
naval otliter, born in I lushing. During the first 
Anglo Dutch War (1653-54) he distinguished 
himsell m engagements against the I nglish, 
while serving under the Dull h admiral Maarten 
Harperts/oon Iiotnp (q.v.). In ]<>>•> de Ruster 
became vice-admiral of Holland, and dur mg the 
Second Anglo I )uh h War ( 1464 4 T ) he defeated 
tin* i nglish in a sea battle (ought near Dunkirk, 
1 rant e, in l hbb. In 1647' de Kuvter «. ondut ted a 
daring expedition up the Medw a\ K in ( ngland, 
destroying Upnor Castle and burning a number 
of (nglish ships. As adrnir.il in t hret of the 
Dutch fleet during the Ihnd Anglo Dutch Mar 
(1672-78) he saved the Dutch fleet tmm de 
strut lion hy I nglish and 1 tent h ships dur mg the 
Battle ol Suuthwold Ba\ , utf the ( nglish < oast , in 
1()73. De Ruyter was fatallv wounded in a battle 
against the Irene Li Meet near Sk iK in 14 *4 See 

Ni mt kt ,\Nf >s. hit; / //st< >i \ , 

RU?lCKA, Leopold (1887 PLTq 5 u go si a v 
Swiss c liemist , born in V uknv ar , Yugc »slav ia . and 
edut ated at the* lei hnise he Hoc hsc huh* in 
Karlsruhe 4 , Germany. He* taught at the t idgen 
oss i si I n * b*c hmst lie I lot hsc hole m /unt h horn 
1418 t<» 1426, bee umrng professor < » r < hemistry 
in 143 b Betweem 1434 and 1434 he* lectured at 
the 4 University ol Utreeht m the* Nether lands, 
and alte 4 r 1434 he* was prote 4 ssor ut t hemfstrv at 
(he Uriiversitv of Zurich. His resean h in hue 
che 4 mistry involves! the synthesis and mvestiga 
(ion ol the* chemical struc ture ol naturallv oe 
furring substane es, and he ts known tor Pits 
work on musk and se*x hoi me inns, partie ulaiiy 
testosterone (q.v.); see Hokmi >\ts With tin* Ger- 
man biochemist Adolph Butenandt (q.v-.), he* 
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shared the 1939 Nobel Prize in chemistry. He 
was elected a foreign member of the Royal Soci- 
ety in 1942. 

RWANDA, republic in E.-central Africa, 
formerly comprising the n. half of the Belgian 
trusteeship of Ruanda-Urundi (q.v.). It is 
bounded on the n. by Uganda, on the e. by Tan- 
zania, on the s. by Burundi, and on the w. by 
Lake Kivu and Zaire (formerly the Democratic 
Republic of the Congo). Area 10,169 sq.mi. 

THE LAND 

In the center of Rwanda is a hilly plateau aver- 
aging about 5600 ft. in elevation. Eastward, to- 
ward the Tanzanian border, the land slopes 
downward to a series of marshy lakes along the 
upper Kagera R. On the w. side of the plateau is 
a mountain system averaging 9000 ft. in eleva- 
tion, forming the watershed between the Nile 
and Congo river systems. The n. reaches of these 
mountains contain the Virunga volcanoes, 
which include Mt. Karisimbi (14,780 ft.). West of 
the mountains the elevation drops to about 4800 
ft. in the Lake Kivu region. 

Climate. Rwanda has three main seasons. A 
short dry season occurs in january. The major 
rainy season lasts from February through May. 
May to late September is characterized by dry 
weather. The average yearly rainfall is 31 in., and 
is heaviest in the w. and n.w. mountain regions. 
Wide temperature variations occur because of 
elevation differences. The average daily temper- 
ature in the Lake Kivu area is 73° F. In the moun- 
tains in the n.w. frost occurs at night. 

Plants and Animals. Forests, once extensive, 
now are concentrated within the lake Kivu area. 
Predominant tret's arc' the eucalyptus, acacia, 
and oil palms. Wildlife' of the region, including 
the elephant, hippopotamus, crocodile, wild 
boar, leopard, antelope, and flying lemur, is pro- 
tected in Kagera National Park. 

THE PEOPLE 

The population is primarily rural. Most of the* 
people live in family groups dispersed through- 
out mountainous regions. Three' ethnic groups 
make up the population: the Hutu (85 perc ent), 
of Bantu origin; the Tutsi (9 percent), of Hamitic 
origin; and the Twa (1 percent), a pygmoid peo- 
ple thought to be the last survivors of the origi- 
nal population. The official languages are Kin- 
yarwanda, a Bantu (q.v.) language, and French. 
The majority of the population is Roman Catho- 
lic. The remainder is animist and be'lic*ves in the 
existence of Imana, the embodiment of Good. 
Traditional tribal culture has survived and re- 
mains almost totally unaffected by external in- 
fluences. See African Languages; African Litera- 
ture. 
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Population. The population (census 1970) was 
3,724,000; the United Nations estimated (1973) 
3,984,000. Rwanda is one of the most densely 
populated countries in Africa, with 392 persons 
per sq.mi. (U.N. est. 1973). The annual rate of 
growth averages 2.7 percent and, if maintained, 
the population will double in about twenty-five 
years. 

Political Divisions and Principal Cities. 

Rwanda is divided into ten prefectures, each of 
which is administered by a prefect who is ap- 
point'd by the president. The principal cities 
are Kigali, the capital, with a population (greater 
city; 1970 est.) of 54,403 and Butare (13,200). 
Education. Schooling is free for children aged 
seven through sixteen. About 25 percent of the 
adult population is literate. In the early 1970's 
primary-school enrollment was about 425,000, 
and secondary and technical schools had about 
10,600 students. The National University was 
opened at Butare in 1963; in the early 1970's it 
had more than 500 students. A number of 
Rwandan students attend universities abroad. 
THE ECONOMY 

Rwanda maintains essentially a subsistence 
economy. Payments in rural areas are usually in 
the form of food and shelter, and in urban cen- 
ters in money and goods. 
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Rvumdiin youim^ti'r* parade m Kii^iili dimni ,* < err/nn 
nil *s nhirkini • ,itLnnnwnt nl juitionhinn!, on lulv l, l l h>.’ 

Umtod Nations 

The country is exposed to soil erosion and 
drought and subsequent famines. It relies heav- 
ily on foreign assistance. Belgium is the* main 
source of economic and technical aid. Of lour 
hydroelectric plants, the? main plants are located 
at Kisenyi, Mururu, and Ntaruka. In the early 
1970's annual output of electricity was about 
34, OCX), 000 kw hours. Budget figures in a recent 
year amounted to about $19,IXX),IXX) in revenues 
and $24,000,000 in expenditures. 

Agriculture. Most of the people are supported 
by subsistence agriculture. To increase produc 
lion Belgium introduced new food crops and 
reforestation projects and opened agricultural 
experiment stations. With the help ot the turn 
pean Common Market, tea plantations were es 
tablished. The main cash crop is arahii.a coffee, 
of which about 15,000 tons were produced an- 
nually in the early 1970's. The livestock popula- 
tion numbers some 740,000 c attle*, (XX), (XX) goats, 
230, OCX) sheep, and 60, (XX) pigs. Bet ause ot over- 
grazing, however, the government is attempting 
to introduce modern methods ot stock raising 
and feeding. 

Mining. Mining is of some importance*, hut 
lac k of capital has prevented full exploitation ot 
these resources, the chit*! mineral product is 
cassiterite, an important source ot metallic tin. 
About 2150 tons were produc ed annually in the* 


early I97()'s. Beryl, tungsten, and gold are also 
mined. 

Currency, Commerce, and Trade. I he cur- 
rency is the* Rwanda franc, consisting ot KXJ 
centime's (92.8 Rt equal U S $1; 1975). 1 fa* Na- 
tional Bank ot Rwanda is the* issuing bank. 
Rwanda is an assoc uited state ot the luropean 
Iconomic Community (q.v.) and of the* Afro- 
Mauritian Common Organization (< X AM), the 
chief exports, colfee and < assitonte, are shipped 
primarily to Kenya and Belgium. Imported from 
West CiCimany and Belgium an* imn imple- 
ments, vehit les and fuels, and mac hinery , 
Transportation and C ommunit ations. Kw an 
da has a road network ot about Con mi The 
one international airpmt is situated m Kigali. 
I wo nionthlv penodicals, uni* bimnnthK, and 
one weeklv an* published, and tun radio sta- 
tu >ns i >pera!e Irom Kigali 
GOV l RNMIN1 

Rwanda is a republic arid rvi ut iv e power is 
vested m a president I hr presidcrif is assisted 
b\ a council ot ministers » unsistmg « >j twelve 
members appointed bv die president, legisla- 
tive powei is in the hands ot the National As 
semhly. whose* tortv seven members are elec ted 
lo four-year terms b\ universal suffrage, Hit* 
chief political party ts the* Republic an I )emo- 

cratic Movement TAirmehutu { M D.R.) found- 

t k d in 1959. After the 19." i coup d'etat, par- 
liament was dissolved and the W,I)K was 
suspt*nd<*d. 
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The armed forces, trained by Belgian advisers, 
number about 2500. 

Health and Welfare. Programs have been under- 
taken by the World Health Organization and 
United Nations Children's Fund (qq.v.) to pro- 
vide public health services, fight disease, and 
train medical aides. In November, 1962, a social- 
security program providing old-age benefits and 
compensation to workmen was inaugurated. 
Local Government. The basic political and ad- 
ministrative unit is the commune; 144 com- 
munes have been formed from various tribes 
and chiefdoms. Communes are presided over by 
an elected council and a mayor who is elected 
by the council. 

Judiciary. Rwanda has adopted the Belgian ju- 
dicial system. The supreme court comprises five 
departments and administers traditional law. A 
court of appeals administers codified law. Lesser 
courts have been set up in the prefectures and 
communes. 

HISTORY 

The first known inhabitants of Rwanda were the 
Twa. The Hutu, who probably migrated from 
the Congo R. basin, were well established by 
the 15th century when the Tutsi came down 
from the north and conquered the area. In the 
feudal society imposed by the Tutsi, the Hutu 
became a caste of serfs forced into complete 
subjugation and economic dependency by a 
Tutsi nobility. The caste system was rigidly 
upheld, and intermarriage was almost nonexist- 
ent. The kings, or mwamis, became the absolute 
monarchs of the region. See also Burundi. 

In 1858 John Hanning Speke (q.v.) was the 
first European to visit the area. German explor- 
ers subsequently arrived in the I880's, and 
Roman Catholic White* Fathers established mis- 
sions in the area. In the* 1880's Rwanda (then 
called Ruanda) and Burundi (then called 
Urundi) wen* incorporated into Gorman East 
Africa. The indigenous rulers maintained goocJ 
relations with the Germans and, later, with the 
Belgians, who occupied the country during 
World War I. After the war the area was man- 
dated to Belgium L>y the League of Nations (q.v.) 
and became known as the Territory of Ruanda- 
Urundi (q.v.). Following World War II Ruanda- 
Urundi became a trust territory of the United 
Nations, with Belgium continuing as adminis- 
trating authority. 

Independence. When African political con- 
sciousness increased after World War II, the 
Hutu grew more vocal in protesting the political 
and social inequalities in Rwanda. In 1959 the 
antagonism between Tutsi ancJ Hutu erupted 
into violence, and in the following year the 


Tutsi king fled the country. A republic was es- 
tablished in January, 1961. In elections held the 
following September, the Parmehutu Party won 
a large majority of the seats in the National As- 
sembly, and a 4-to-1 majority voted against the 
return of the king. Rwanda became an inde- 
pendent nation on July 1, 1962, with Gregoire 
Kayibanda (1924- ), a former journalist and 

president of the Republican Democratic Move- 
ment — Parmehutu (M.D.R.) — as president. The 
M.D.R. won the elections in 1965 and 1969, and 
Kayibanda was reelected president. 

Continuing tribal warfare brought about an 
exodus of Tutsi, some 150,000 of whom were 
still living in neighboring countries in the early 
1970's. At the same time thousands of Hutu 
from Burundi took refuge in Rwanda as a result 
of tribal strife. In July, 1973, the defense minis- 
ter, Major-General Juvenal Habyalimana (1937- 
), led a bloodless coup that ousted the gov- 
ernment of Kayibanda. Habyalimana, a Hutu 
from the north, charged that Kayibanda favored 
southern Hutu and was trying to monopolize 
power in the country. Both parliament and the 
M.D.R. were suspended after the coup. 
RYAZAN, city of the Soviet Union, in the Rus- 
sian S.F.S.R., and capital of Ryazan Oblast, on 
the Oka R., about 1 15 miles s.e. of Moscow. It is 
an important industrial and transportation cen- 
ter; manufactures include agricultural machin- 
ery, machine tools, and clothing. Ryazan was 
founded in the 11th century as Pereyaslavl-Rya- 
zanski and later took the place of the old city of 
Ryazan, nearby, whic h was destroyed by invad- 
ers in 1237. The city was the seat of the Ryazan 
bishopric in the 13th century, and became the 
center of the Ryazan principality in the 15th 
century. Pop. (1970) 351, 000. 

RYBINSK, formerly SHCHERBAKOV, city and 
port of the Soviet Union, in the Russian S.F.S.R., 
at the confluence of the Volga and Sheksna riv- 
ers, 52 miles n.w. of Yaroslavl'. Rybinsk is an im- 
portant transshipping center between Leningrad 
and Moscow. The principal industries include 
shipbuilding and the manufacturing of printing 
machinery, leather goods, lumber products, and 
foodstuffs. Rybinsk Reservoir, created in 1941, is 
the site of a major hydroelectric plant. The city 
was founded about the 14th century as Rybnaya 
Slohoda and was named Rybinsk in the late 18th 
century. In 1946 it was renamed Shcherbakov, 
after a local Bolshevist leader, but in 1957 it re- 
verted to the name Rybinsk. Pop. (1970) 218,000. 
RYDE, city of Australia, in New South Wales, 
on the Parramatta R., 8 miles n.w, of Sydney, in 
the metropolitan area. The third-oldest settle- 
ment in Australia, it lies in a vegetable-growing 
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area and has shipyards, brickyards, and potter- 
ies. To the n., on the Lane Cove R., is Lane Cove 
National Park. At various times known as Kissing 
Point, Eastern Farms, and Field of Mars, the area 
was laid out by former soldiers. Pop. (est.) 
80,000. 

RYDER, Albert Pinkham (1847-1917), Ameri- 
can painter, born in New Bedford Mass., and 
trained in art at the National Academy of De- 
sign, New York City. H is formal art training was 
of short duration, and he was largely self-taught. 
Ryder painted painstakingly, often reworking 
his compositions many times, and he executed a 
total of only about 150 canvases. His paintings, 
mostly moonlit landscapes and seascapes, are 
characterized by monochromatic color and 
strength of mood. Major works include the 
"Toilers of the Sea" (about 1884), "The Curfew 
Hour" (1882), and "The Bridge" (1890's), all in 
the Metropolitan Museum of Art, New York- 
City. 

RYE, genus of grasses, allied to wheat and bar- 
ley, and having spikes that consist of two-flow- 
ered spikelets; the florets are furnished with 
rows of barbs and terminal awns. The varieties 
of rye are numerous, although much less so than 
those of other important cereals. Some are best 
fitted for sowing in autumn, others for sowing in 

"Dakold", a newly developed variety of rye under cul- 
tivation in Canada. National Film Board of Canada 
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spring. The former kinds, called winter rye, are 
the most extensively cultivated, being generally 
the most productive. Bread made of rye, black 
bread, is much used in the north of Europe. It is 
of dark color, more laxative than that made of 
wheat flour, and, perhaps, rather less nutritious. 
Rye crop is used mainly for livestock feed in 
mixtures with other grains. It is also used in the 
making of alcoholic beverages. Rye whiskey 
(q.v.) is produced from a mash containing more 
than 50 percent of rye grain. I he straw of rye is 
tougher than that of any other < urn plant, and is 
much valued for straw plait. Rye produced in 
the United States in the early 1970's averaged 
1,428/180 short tons annually. World production 
of rye in the same period totaled more* than 
52,(XX),000 short tons per year. 

RYE, city of New York, in Westchester Co,, on 
Long Island Sound, about 2! miles n.i. of central 
Manhattan. Primarily a residential area, the city 
has some' manufac turing. Rye has a fine beach 
and is the 1 site 1 of an amusement park. Settled in 
1680, it was incorporated as a village in I *#04 and 
chartered as a city in 1942. Pop. (1960) 14,225; 
(1970) 15,869. 

RYE HOUSE PLOT, name given to a conspir- 
acy organized in 1681 by members of the Whig 
Party (see Wme.) in f'nglund tor the assassination 
of the English king Charles II and his brother the 
duke of York, later James II (qqv,), King ot I. ng- 
land. I lie* victims were to be* killed as they were 
passing a plate known as Rumbold's Rye House* 
on the road between Inndnn and Newmarket. 
I hey did not make the journey on the* expec ted 
day, however, and the* plot was revealed. Many 
ot the conspirators c*scaped but the plot was 
used by tin* government as an ext use* to arrest 
several Whig leaders, notably lord William Rus- 
sell (1619-81) and Algernon Sidney (pA.). Al- 
though there was little* evidence that they were 
involved in the plot, Russell and Sidney were 
exet uted tor treason, lames Sc ott , Duke ot Mon- 
mouth (q.v.), natural son ot ( ’harles II. may have* 
been more* deeply impiit ated; he was pardoned 
but ext I uded from the* i oyal unnt, 

RYLE, Sir Martin (1918 - ), I nglish radio as- 

tronomer and Nobel laureate 

Ryle was bom in Brighton, Sussex, on Sept. 27, 
1918, the son ot an Oxford University professor 
of medicine. He* was educated at Oxford and 
alter World War II held a fellowship at ( aven 
dish laboratory, Cambridge University. He 
served as a university lecturer there* (1948-59), 
them was appointed professor ot radio astron- 
omy; he has also been direr tor ot the Milliard 
Radio-Astronomy Observatory at Cambridge 
since 1957, A major figure in the development of 
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radio astronomy, Ryle made studies of radio 
waves coming from the stars and the sun and 
directed the compilation of the Cambridge cata- 
logues of radio sources, which provided the ba- 
sis for the discovery of quasars (q.v.). He was 
knighted in 1966 and named Astronomer Royal 
in 1972. In 1974 Ryle was awarded the Nobel 
Prize in physics for his development of aperture 
synthesis, a method of using two small tele- 
scopes to pick up distant radio signals, extend- 
ing man's view of the universe to several billion 
light-years away. He shared the prize with the 
English physicist Antony Newish (q.v.). 
RYSWICK, PEACE OF, pact signed on Sept. 
20, 1697, at Ryswick, a Dutch village on the out- 
skirts of The Hague. The treaty ended the war 
between Louis XIV (q.v.). King of France, and 
the Grand Alliance (q.v.), a coalition including 
England, Spain, the Netherlands, and the Holy 
Roman Empire (q.v.). Louis agreed to recognize 
William of Orange as William III (q.v.), King of 
England, and w'as forced to return most of the 
territory captured during the war. The Dutch re- 
ceived favorable trading terms with France and 
the right to hold certain fortresses in the Spanish 
Netherlands. See King William's War. 

RYUKYU ISLANDS (Jap. Nansei-Shoto), chain 
of islands in the Pacific Ocean, extending 650 
mi. from s. Japan to the n. tip of Taiwan. 

The Ryukyus consist of three major groups: 
the Amami Islands in the n., the Okinawa Is- 
lands in the central area, and the Sakishima Is- 
lands to the s. The larger islands are volcanic: 
with mountainous terrain, and most of the 
smaller islands are flat coral formations. The 
principal agricultural products are sugarcane 
and sweet potatoes, and manufactures include 
Panama hats, textiles, and pottery. The leading 
exports are black sugar and canned pineapples. 
Naha, on the island of Okinawa, is the largest 
city. 

Prior to the conclusion of World War II, tin* 
islands formed the* Okinawa Prefecture of japan. 
During the postwar period the United State's oc- 
cupied and administered the islands, declaring 
the residual sovereignty of Japan over the is- 
lands in 1951. In 1953 the Amami Islands were 
returned to japan and incorporated into Kago- 


shima Prefecture. Under an agreement reached 
in 1971, the remaining U.S. -occupied islands 
were returned to japan in 1972. 

The people of the Ryukyu Islands are related 
to the Japanese racially, culturally, and linguisti- 
cally, and their history has been strongly influ- 
enced by both China and Japan. The Chinese 
first invaded the islands in the 7th century, and 
in the 14th century China established a suprem- 
acy that lasted for five centuries. Japan invaded 
the Ryukyus in 1609, and joined China in requir- 
ing tribute money. In 1879 Japan dethroned the 
ruler of the islands and annexed the Ryukyus as 
the Okinawa Prefecture; China protested, but 
the Japanese remained in control of the entire 
chain. In April, 1945, the island of Okinawa 
(q.v.) was the site of a famous World War II 
victory of U.S. forces over the Japanese; see 
World War II: Decisive Phases of the War 
Against japan: Battles for Iwo Jima and Oki- 
nawa. Area, about 1800 sq.mi.; pop. (1971 est.) 
953,000. 

RYUN, Janies Ronald (1947- ), American 

athlete, bom in Wichita, Kans., and educated at 
the University of Kansas. In 1964, shortly after 
his seventeenth birthday, Ryun became the first 
high-school boy to run one mile in less than 
four minutes. Two years later, besides setting 
two American records, he established world rec- 
ords of 1:44.9 minutes for the outdoor 880-yard 
or half-mile run and 3:51.3 minutes for the mile 
run. In 1967 he surpassed his own time for the 
mile, running it in 3:51.1 minutes, and set a 
world record of 3:31.1 minutes for the 1500-me- 
ler run. Ryun competed in the 1964, 1968, and 
1972 Olympic Games (q.v.). He became a pro- 
fessional in 1973 and retired in 1976. 

RZESZOW, city in Poland, and capital of Rze- 
szow Province, on the Wislok R., 90 miles E. of 
Cracow. The city manufactures transportation 
equipment, machinery, bricks, cement, iron 
products, and lumber, and manganese deposits 
lie* nearby. Rzeszdw has a provincial museum of 
folk art, a theater, a school of engineering, and a 
17th-century baroque church. The city was 
founded in the 14th century. It passed to Austria 
in the 1772 partition of Poland and again be- 
came Polish in 1919. Pop. (1972 est.) 125, (XX). 
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S, nineteenth letter and fifteenth consonant of 
the English alphabet. It first appeared in its 
modern form in the Roman alphabet, as the* 
equivalent of the Greek letter siyma. The Greek 
character was derived from a Phoenician letter 
corresponding to the Hebrew sin or shin; the 
Phoenician letter was in turn derived from an 
Egyptian hieratic character based on the hiero- 
glyph for an inundated garden. I he distinctive 1 
forms taken by the character during its history 
may bo summarized as follows: 


Roman tarty /7roen/< /an t^\f>lian tf*yfUum 

Cirt'ck t lii'talii t [>hii 

The s sound is technic ally known as a sibilant 
consonant, which may be either voiceless or 
voiced. It is normally produced in English by 
bringing the tip of the* tongue c lost* to the 1 upper 
gum and sending the* breath through the result 
ant narrow opening. Suc h a sound is formed by 
the* rubbing or hissing of the breath passing 
through the constricted oral passage, and is 
often called a fricative or spirant consonant. I In* 
voiceless .s sound occurs in such words as sing, 
mast, and horse; the voiced \ having the 
phonetic value* of /, often occurs at the end of 
words and sometimes between vowels, as in the 
worcis tails, move's, and preserve 4 . I he letter s is 
occasionally given the* phonetic value* ol sh or 
/h in words such as sure and treasure*; it is silent 
in a tew words, including aisle, isle*, and debris. 
In combination with the* letter h, the letter s 
forms the* digraph, or single* speech sound, ot sh, 
exemplilied in the* words shadow, shall, and 
ship. 

As an abbreviation, the* capital S is used tor 
Sabbath, Sunday, September, and Saxon. In 
chemistry it represents the element sulfur; in 
physics it stands for slope*, surfac e*, and stress; 


and in mathematics it stands tor scalar. Capital 
or lowercase* S is used tor the direc tion south, 
and for saint, school, senate, socialist, society, 
soprano, and steel, lowercase s stands tor sec- 
ond, series, set, sign or signed, sikei. solo, son, 
spheric at, steamer, sun, and surplus; in physics it 
stands tor linear distant e and lor shear. 

As a symbol, the* capital or low ere ase S is used 
to indicate* tire eighteenth or, when ) is the* 
tenth, the nineteen! h in a c lass, older , group, nr 
series. In Roman numerals the • apital S rep- 
resents the* numbers 7, 7(), or, in the* torm S, 
70, (XX), I he capital letter is used as a qualifying 
noun in compound words describing anv thing 
having the shape ol the < apital V as an S < ur\e. 

MTV 

SAADI or SADI, real name \U All H IT) DIN 
(I IIUM.bl), Persian poet, bom m Sima/, He* 
traveled widely in North Alin a and India and 
made* several pilgrimage's to Mist a (q\.). *\!ter 
returning to Shiraz he wrote* his most famous 
works, Hus(<in ("fruit Garden". I.’V), a verse 
codec linn of tables, maxims, and histories, and 
(iiilistiin ("Rose* Gaulen", I.Gog a book ol max 
ims m verse* and prose. Mis other works me hide 
Dm To, a collection ol his finest Urns Saadi 
wrote in troth IVistan and Arabic , ho was ad 
mired tor his wisdom and for the elegance c it 
his poetrv 1 1 is tomb in Shiraz (q v ) is still one of 
the e hiel sights ot the* < 

SAAli, nv«*r ot ( »e*rman\ . it uses tn the hi hi el 
gc*hirge ot ni Bavaria and flows generallv n 
t h rough 1 hur mgra to join the Hbe R . i n miles s i 
ol Magdeburg. Ancient towns along its course 
iru lude Jena, Naum bur g, and t la lie i fie - Saak ■ K 
is about .’1)“) mi, long and is navigablo as tar as 
Naumhurg. 

SAAR (h. Nj/re), rive*r ot ham r and Geimam, 
trihutarv stream ot the* Mosolk* K it rises m the* 
Vosgc*s Mts. ot n ham e, and flows generalh % 
ac mss the* I tenc h department ot Moselle, enter 
ing German territory near Sari egurmmes. With 
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in Germany it flows n.w. through the coalfields 
of the Saarland, and joins the Moselle R. 5 miles 
s.w. of Trier. The Saar is 150 mi. long and can be 
navigated between Sarreguemines and Volk- 
lingen. 

SAARBRUCKEN, city in West Germany, and 
capital of Saarland State, on the Saar R., 100 
miles s.w. of Frankfurt. It is the center of one of 
the great coal-mining regions of the world. The 
city has important iron and steel industries; 
manufactures include optical instruments, lime, 
and cement. Located near the French border of 
Germany, Saarbrucken is the intersection of 
German road and rail communications with 
France, the Netherlands, Belgium, Switzerland, 
and Italy. Heavily bombed during World War II, 
it was restored by the late 1950's. Pop. (1970) 
128,300. 

SAARINEN, family of well-known Finnish- 
American architects. 

Gottlieb Elie! Saarinen (1873-1950), Finnish 
architect, born near Helsingfors. With two asso- 
ciates he designed the Finnish Pavilion at the 
French exposition (see Exhibitions and Exposi- 
tions) in Paris in 1900. Saarinen emigrated to the 
United States with his family in 1923. After his 
son Eero joined his architectural firm in 1936, 
the two men designed a number of buildings 
together, including the Smithsonian Art Gallery 
(1939) in Washington, D.C., and the music shed 
(1940) at Tanglewood in Lenox, Mass. From 1932 
to 1948 Saarinen served as president of the 
Cranbrook Academy of Art in Bloomfield Hills, 
Mich. 

Eero Saarinen (1910-61), American architect, 
born near Helsinki, Finland, and naturalized a 
U.S. citizen in 1940. He was educated at the Yale 
School of Fine Arts; and after traveling in Europe 
for two years, he joined his father's company in 
1936. As his first independent commission, he 
designed a stainless steel arch for the jefferson 
Memorial, Saint Louis, Mo., in 1948; it was con- 


structed in 1965 as the Gateway Arch of the Jef- 
ferson National Expansion Memorial National 
Historic Site (q.v.). In 1950 he opened his own 
office. His many academic and commercial 
structures are notable for achieving functional- 
ism by the use of soaring curved lines. 

Among other famous structures designed by 
Eero Saarinen are the chapel and auditorium at 
Massachusetts Institute of Technology (com- 
pleted in 1955), Cambridge, Mass.; the U.S. em- 
bassy (1960) in London, England; and the Vivian 
Beaumont Theater (1965) at the Lincoln Center 
for the Performing Arts (q.v.) in New York City. 
Saarinen's furniture designs were also well re- 
ceived, especially his pedestal-based tables and 
chairs. 

His wife Aline Bernstein Saarinen (1914—72), 
born in New York City, and educated at Vassar 
College and the Institute of Fine Arts of New 
York University, was a well-known art critic and 
television personality. She is the author of a 
book on art collectors entitled The Proud Pos- 
sessors (1958). 

SAARLAND, State of West Germany, bounded 
on the n. and t. by the State of Rhineland-Palati- 
nate, on the s. by France, and on the w. by 
France and Luxembourg. The capital and largest 
city is Saarbrucken. Other major cities are 
Neunkirchen, Volklingen, Sulzbach, and Dud- 
weiler. Saarland is made up of rolling hills, cut 
in a s.E. to n.w. direction by the Saar R. Area, 991 
sq.mi.; pop. (1970 est.) 1,127,400. 

The Saar Valley, which contains enormous 
coal deposits, is the heart of the State's econ- 
omy. The main economic activities are coal 
mining and steel processing. Other important 
industries are the production of chemicals, ma- 
chinery, glass, and ceramics. Agriculture is of 
minor importance. The chief crops are cereals 
and potatoes. About one third of the State is 
covered with forests, and lumbering is impor- 
tant. 
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SABAH 


Under the 1947 constitution, the State is gov- 
erned by a cabinet, headed by a minister-presi- 
dent. The cabinet is responsible to a popularly 
elected diet. 

History. The Saar area was incorporated into 
the Roman Empire in the 1st century b.c, and 
after the fall of the empire, the region came 
under Frankish control. In 925 it became part of 
the Holy Roman Empire (q.v.), but French influ- 
ence continued to be strong. From 1381 to 1793 
the counts of Nassau-Saarbrucken were the 
main local rulers. Often a prize contended for 
by its stronger neighbors, the area came under 
French domination in the 16th century and was 
incorporated by France in the 1680's. France was 
forced to relinquish the Saar in 1697, but from 
1793 to 1815 was again in control of the region. 
After 1815 much of the area was part of the 
Prussian Rhineland province. During the 19th 
century the coal and iron resources of the re- 
gion were developed. 

Under the Treaty of Versailles (see Versailles, 
Treaty of) following World War I, the Saar was 
organized as a single political unit, the Saar Ter- 
ritory. It was made up of 573 sq.mi. of the Prus- 
sian Rhineland and 164 sq.mi. of Bavarian Palati- 
nate. The coal mines in the territory were made 
the exclusive property of France for a period of 
fifteen years as compensation for the destruc- 
tion of French mines during the war. The treaty 
also provided for a plebiscite, at the end of the 
fifteen-year period, to determine the territory's 
future status. It was ruled by an international 
commission appointed by the League of Na- 
tions (q.v.) and assisted by an elected consulta- 
tive council. In a plebiscite held on Jan. 13, 1935, 
more than 90 percent of the electorate? voted for 
reunification with Germany. On March 1, the 
territory rejoined Germany as the Saarland Prov- 
ince. 

The Saarland was heavily bombed in World 
War II and made pari of the French /one of Oc - 
cupation in 1945. In 1946 the area, enlarged by 
600 sq.mi. of territory taken from the Prussian 
Rhinelanci Province, was made a separate zone*, 
with a customs barrier between it and the rest 
of Germany. Throughout the late 1940's and 
early 1950's, the French tried to make the* Saar a 
separate state 1 . On Jan. 3, 1948, the Saar was 
granted self-government, and in 1950, it became 
an associate member of the* Council of Europe* 
(q.v.). In 1956 the 1 Saar government requested 
early unification into West Germany. A Franco- 
German treaty provided for reunification, and 
on Jan. 1, 1957, the Saar, under the* name Saar- 
land, became a State in West Germany. The 
treaty also provided for economic integration 


with West Germany. France was, however, guar- 
anteed 90,000,000 tons of coal from the region 
over a twenty-five year period; 24,000,000 tons 
to be sold at cost price. 

SAAVEDRA LAMAS, Carlos (1878-1959), Ar- 
gentine statesman, born in Buenos Aires, and 
educated at the University of Buenos Aires. He 
held many posts, both elective and appointive, 
in local and national governments of Argentina. 
During his term as foreign minister (1932-38), 
he was largely instrumental in ending (1935) the 
war between Bolivia and Paraguay over the 
Gran Chaco (q.v.), a borderland between the 
two nations, and subsequently was awarded the 
1936 Nobel Peace Prize. A leader in inter-Ameri- 
can affairs and an active supporter of the 
League of Nations (q.v.), he served (1936) as 
president of the League assembly. 

SABA, ancient kingdom of Arabia (q.v.). See 
Sheba. 

SABAEANS or SABEANS. See Sheba. 

SABAH, State of Malaysia, prior to 1963 the 
British crown colony of North Borneo. Together 
with Sarawak it comprises East Malaysia; see 
Borneo; Malaysia. Occupying the northernmost 
part of the island of Borneo, it is bounded on 
the n.w. and n. by the South China Sea, on the 
n.e. by the Sulu Sea, on the s.e. by the Celebes 
Sea, on the s. by Kalimantan (Indonesian Bor- 
neo), and on the w. by Sarawak. Its total area, in- 
cluding the island of Labuan, is about 29,390 
sq.mi., with a coastline of about 900 mi. 

Sabah is extremely mountainous, the only 
lowlands of importance being confined to the 
coastal region. A number of broad upland val- 
leys traverse the interior. The highest peaks are 
found in the w. part of the State; Mt. Kinabalu 
(13,455 ft.) is the highest summit on the island. 
Both the coastal belt and the mountain slopes 
are heavily forested. Streams are numerous and 
because of the rugged terrain are generally swift 
and interrupted by rapids. The Kinabatangan R. 
is navigable by light-draft vessels for about 120 
mi. inland from the Sulu Sea. The Labuk and 
Padas rivers are also important waterways. The 
coastline is indented by several large embay- 
ments and natural harbors. Tropical climatic 
conditions prevail throughout most of Sabah. 
Average annual precipitation ranges from 60 in. 
to 175 in. 

Kota Kinabalu, formerly Jcsselton, the capital, 
had a population (1970) of about 42,000. Other 
important towns include Sandakan (42,000) and 
Tawau (24,184). The total population (1970) 
of 655,295 is composed of indigenous tribes 
(421,962) and Chinese (140,969), as well as Ma- 
lays, Eurasians, Europeans, and others. The main 
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tribes are Dyak peoples ( see Dayaks) and in- 
clude the Dunsuns, Bahaus, and Bruneis (agri- 
cultural and fishing groups), Muruts (hill tribes), 
Suiuks (mostly seafaring people), and the largest 
group, the Kadayans (primarily agricultural peo- 
ple). 

The forests yield considerable timber, rubber, 
rattan, and other products. Extensive mineral 
deposits exist, including petroleum, coal, gold, 
copper, tin, antimony, diamonds, iron, and sul- 
fur; but exploitation is hampered by inadequate 
transportation facilities. Agriculture, forestry, 
and fishing are the leading industries. Rubber, 
timber, hemp, dried and salted fish, tobacco, 
and copra are the main exports. Annual export 
income was valued at more than $174, 500, OCX) in 
the early 1970's. 

Executive authority is vested in the head of 
state (called the Yang di-Pertua Negara) who is 
advised by a state cabinet. The legislative as- 
sembly consists of a speaker, thirty-two elected 
members, and not more than six nominated 
members. 

History. The region came under British control 
in 1877 when a British trading syndicate (later 
called the British North Borneo [Chartered] 
Company) obtained concessions from the sul- 
tans of Brunei and Sulu and other rulers in the 
region. The British North Borneo Company, 
under a royal c harter granted in 1881, undertook 
the administration of the region. In 1888 North 
Borneo was made a British protectorate, but the 
company retained its administrative' powers 
until July 15, 1946, when British North Borneo 
was proclaimed a crown colony. During World 
War II the' region was occupied by Japanese' 
forces. When the federation of Malaysia came 
into existence on Sept. 16, 1961, British North 
Borneo, renamed Sabah, became' a member 
State'. 

SABATIER, Paul (1854-1941), Dench chemist, 
born in Carc assonne, and educated at the I cole 
Normale in Paris. After teac hing chemistry at the 
lyct'e in NTmes and physics at the* University ot 
Bordeaux he became professor of chemistry at 
the* University of Toulouse in 1881. He became 
famous for his work on the* applit at ion of finely 
divided metals as catalytic agents in organic 
syntheses. Sabatier shared the 1 9 1 2 Nobel Prize 
in chemistry with the french chemist Victor 
Grignard (q.v.). Ho also received the* Davy 
Medal of the Royal Society in 1915 for his ac- 
complishments. His most famous work is /a Ca 
talyse en Chimie Organique ("The Catalyst in 
Organic: Chemistry", 191 1). 

SABATINI, Rafael (1875-1 950), Italian -British 
author of historical-romance novels, born in 


lesi, Italy. Of Italian and British descent, he re- 
ceived his schooling in Switzerland and Portu- 
gal before settling in England as a young man 
and developing his craft as a storyteller. His pe- 
riod novels, turned out at a prolific rate, are 
highly imaginative and dramatic in plot but also 
realistic in their attention to historical detail. 

His first novel. The Tavern Knight, appeared 
in 1904, and was followed by more' than forty 
other picaresque adventure tales. Among the 
best -known are The Sea Hawk (1915), Scaram - 
ouche (1921) and Captain Blood (1916). Many of 
his novels have been mack' into "swashbuck- 
ling" motion pic tures. He also wrote* several his- 
torical works, including the life ot Cesare Bor- 
gia (1912) and Torquemada and tin * Spanish 
Inquisition (191 .1). 

SABBATAI ZEBI (1626-76), Jewish mystic and 
false messiah (q.v.), born in Smyrna (now Izmir, 
Turkey). Proclaiming himself the messiah in 
1648, he was able* to convince many thousands 
of Jews, particularly in eastern I urope, Asia, Af- 
rica, and England of the* justness and righteous- 
ness of his claim. Honors and wraith were lav- 
ished upon him. Becoming a threat, however, to 
Mohammed IV, Sultan of Jurkey (1641-91), he 
was imprisoned. Alter some* months ot confine- 
ment, during which his followers mack* it possi- 
ble for him to live* in undiminished splendor, he 
was terrified into recanting and converting to 
Islam (q.v.). The* name* is also spelled /evi. 
SABBATH, in religion, designation given to 
various days ot the* month or week. I he Babylo- 
nians (see Bahyionia) e ailed the fifteenth day Of 
the month the* Sabbath. I he eark Hebrews 
(q.v.) seem to have* followed the same practice 1 , 
but the lews (q.v.) < ailed the* seventh das of the 
week the Sabbath. Christians usually consider 
Sunday (q.v.), the first day ot the week, to be 
the* Sabbath, although some groups, lor exam- 
ple, the* Seventh-day Adventist (‘him h (q.v.), 
follow the* Jewish custom. .See a/so ( hrimkniiy; 
Judaism. 

1 he* Sabbath is observed with spec lat t ustoms 
in each sen lety or religious group mentioned. It 
is an oc < asion for feasting, as in Pesa< h (q.v.) or 
Passover Ibis feast is t elehrufed on the fif- 
teenth day <4 the* Jewish month ot Nisan (ap- 
proximating July). Some Biblical scholars see 
(lev. 21:15) a < on net f ion with the* Sabbath and 
the lull moon; and tire new moon and the* Sab 
bath are frequently associated, as well. Con- 
cerning the* manner in whit h the Sabbath on 
the fifteenth gave* plate to a weekk Sabbath, 
only surmise's arc* possible*. 

Other observant es followed on the Sabbath 
derive from Biblical injunc Irons, jews and Chris- 
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tians are instructed to rest and to refrain from 
certain types of work. These instructions are 
based on several Biblical passages. In Genesis, 
God rests after his work of creation: 'Thus the 
heavens and the earth were finished . . . And 
on the seventh day God ended his work . . . ; 
and he rested on the seventh day . . (Gen. 
2:1-2). Later, this is cited as a reason for men to 
do the same (Exod. 20:11). Another reason prof- 
fered is to commemorate liberation from slavery 
in Egypt (Deut. 5:15). These two last-cited pas- 
sages are suggested by many scholars to be later 
additions, and they believe the original form of 
the Fourth Commandment (see Decalogue) to 
be: "Remember the day of the Sabbath to keep 
it holy". 

Strictness of Sabbath observance among Jews 
and Christians was characteristic of early times 
and of the Middle Ages (q.v.); among the ortho- 
dox it continues today. Most Christian churches 
have transferred to the first day of the week 
many features of the Jewish Sabbath. See Blue 
Laws; Prayer, Jewish. 

SABER. See Sword. 

SABER-TOOTHED TIGER, common name ap- 
plied to any of several extinct mammals of the 
Cat family (see Fhidae) belonging to several 
genera, particularly Machairodus and Smitodon, 
of the subfamily, Machairodontinac. Fossil re- 
mains of various species of saber-toothed tiger 
have been found in geological strata indicating 
that the mammals lived in the Old World and 
New World from the 1 Oligocene to the 1 Pleisto- 
cene Epoch. At their evolutionary peak they re- 
sembled tigers in general appearance, but they 
had a shorter tail and more massive* ancJ shorter 
legs and feet. The most striking feature of the* 
extinct animal was the* development of the 
upper canine teeth, which in the most highly 
evolved species protrucJed 7 in. or more below 
the lower jaw and we*re shaped like sabers. 
Some* scientists believe that the animal became.* 


extinct because the overdeveloped canines out- 
grew their usefulness and became a hindrance 
in procuring food. 

SABIN, Albert (Bruce) (1906- ), American 

microbiologist, born in Bialystok, Russia (now in 
Poland). F-le came to the United States in 1921 
and was naturalized in 1930. In 1931 he received 
an M.D. degree from New York University. He 
was at the Rockefeller Institute (now Rockefel- 
ler University) from 1935 to 1939. In 1939 Sabin 
joined the staff of The Children's Hospital Re- 
search Foundation and the College of Medicine 
of the University of Cincinnati, Ohio. In 1960 he 
was appointed the first university distinguished 
service professor. During the 1950's Sabin devel- 
oped an oral, attenuated, live-virus poliomyelitis 
vaccine. The safety and effectiveness of the vac- 
cine was established in large-scale field tests in 
many parts of the world from 1958-60. In 1960 
this Sabin vaccine was approved by the U.S. 
government, and it has been used all over the 
world. Since 1961 Sabin has been engaged in 
studies on the role of viruses in cancer. In ad- 
dition to his research in the U.S., in 1969 he 
was appointed president of the Weizmann In- 
stitute of Science in Rehovot, Israel. See Polio- 
myelitis. 

SABINE, river of Texas and Louisiana. The Sa- 
bine rises in n.e. Texas and flows s.E. to the Loui- 
siana boundary, then s., formingThe State line 
between Texas and Louisiana, until it empties 
through Sabine Lake and Sabine Pass into the 
Gulf of Mexico. The river is 578 mi. long and is 
navigable s. of Orange, Tex. 

SABINES, ancient people of centra! Italy, in 
close contact with early Rome. They lived in the 
mountainous country e. of the Tiber R., n. of the 
Latins and Aequi, and s. of the Umbrians and Pi- 
cenes. The Sabines probably spoke Oscan, the 
chief language* of central Italy, and belonged to 
the Sabellian group of Italic peoples. They were 
well known for their religious practices, which 
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influenced many Roman customs. The account 
of the capture of the Sabine women by the fol- 
lowers of Romulus (q.v.), first king of Rome, is 
legendary. It is widely believed that the Sabines 
settled on the Quirinal and Esquiline hills and 
subsequently joined with another people on the 
Palatine Hill to form Rome. In 2 90 B.C the Sa- 
bines were conquered by the Roman general 
Manius Curius Dentatus (fl. 290-272 B.c), and in 
268 B.C. they were granted full Roman citizen- 
ship. They were the parent stock of the Samnites 
(q.v.). 

SABLE, fur-bearing animal, noted for yielding 
the most valuable pelt of the family Mustelidae. 
Two species are found in North America, Martes 
americana and M. pennant /; the former is usu- 
ally known as the pine marten and the latter as 
the fisher; see Marten. The Siberian sable is 
about 18 in. long, excluding the tail. Ihe lur is 
mainly dark brown, but grayish-yellow on the 
throat with spots of the 1 same color scattered on 
the sides of the neck. The whole fur is extremely 
lustrous. See Fur. 

SABLE, CAPE. See Cape Sabi e. 

SABLE ISLAND, low-lying « rest ent-shaped is 
land of the Atlantic Ocean, E. Nova Scotia, Can- 
ada, about 290 km (180 mi.) f. of Halifax. Ihe 
exposed part of a long sand shoal, the treeless 
island is about 32 km (20 mi.) long and 1.6 km (1 
mi.) wide. Called the "graveyard of the Atlan- 
tic", it is a major hazard to navigation, and more 
than 200 shipwrecks have occurred there since 
1583. Ships are now alerted by two lighthouses 
(built in 1873) and a radio warning system. Sable 
Island was briefly settled (1598- 16(B) by a small 
French colony. It is now inhabited by only a few 
I amities and some wild horses. 

SAC. See fox (North American Indian tribe). 
SACAGAWEA, or SACAjAWFA or SAKAjAWF A 
(1787M812 or 1884), Shoshoni Indian woman, 
born probably in Idaho. She was captured by 


members of another tribe in 1800 and sold to a 
Canadian trapper named loussaint Charbon- 
neau, one ot whose wives she became. In 1804 
Charbonneau was hired as an interpreter and 
guide tor the' western expedition ot the Ameri- 
can explorers Meriwether lewis (q.v.) and Wil- 
liam Clark (sec utniei Cl vrk). but it was Saca- 
gawea who proved invaluable to the' explorers 
during their passage through western Montana 
and Idaho. One ot the two Indian wives of 
Charbonneau died in 1812 and was thought to 
be Sacagawea; however, an old Indian woman 
who died <m a reservation in 1884 also claimed 

to he* Sacagawea and displaced considerable 
knowledge ot the lewis and Chirk expedition. 
Ol the many memorials to Sac agawra. the most 
famous is <i statin' in Washington Park, Portland, 
Ore. See huts and Ci w-:k i vet nine >\ 
SACCHARIN, s\ nthet it , white, < i\ stalline pow- 
der, o! formula (, t H.( < )\HS( ) , whit h in its 
pure state is 330 times as sweet as sugarcane 
(q.v.). In its t 1 1 rumen ial tor m . sac c hat in is esti- 
mated to have a sweetening power 175 times 
that ot sugar (q.\.). It is prepared trom toluene 
(q.v.); the sweet taste ot the substant e was dis- 
t overed at < i den tally in the c nurse nt investiga- 
tions ot toluene derivatives When moderately 
huge amounts of saccharin are dissolved in 
w titer, the solution lias a hitter taste, the sweet- 
ness being evident onls m dilute solutions. Sac - 
charm is not digested b\ the bods and has no 
tood value*. It is used m place ot sugar by per- 
sons suffering from diabetes (see l )i wans Mu- 
llins), and also b\ persons < m weight reduc ing 
diets. .See a/so ( mimic m ( < imu a mis, Svsinnic 

SAC C H AROSE. See Sue kc »st 
SACCO AND VAN/E l 1 1, CASE Of, Massu 
chusetts murder case, lamous throughout the 
world, lasting more than seven vears (1420 27) 
Ihe accused were shoe worker \n ola Sacco 
(1841 • |4.'/) and lish peddler P*ar tolomeo \ an 
/c'tti ( 1888 1927), Italian immigrants who had 
arrived in America in IMift, the < nines with 
who It they were c harged wen* the murdeis nt a 
paymaster and a guard and the then ot mutt* 
than $13,000 from a shoe la< tors in South Brain- 
trt*e on April I 3, 147th 

Ihe trial took plat e m I )edham be 'tween May 
11 and July 14, 1471 I hr case «>i the- State* was 
based primarily upon two tat t*. Sacco pets 
sessed a pistol ot a type used in the* murders, 
and the ac < used when arrested were at a garage 
attempting to claim an automobile connected 
with the* Soul ft Braintree t rimes U\ witnesses, 
What many regarded as inadequate evidence 
played a large* part in the trial. Also, there vvus 
c ontradu tory testimony from witnesses, fin* 
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judge, Webster Thayer, and the jurors were ac- 
cused of bias. When the jury returned a verdict 
of guilty, an outcry arose from socialists, radi- 
cals, and many prominent intellectuals through- 
out the world, claiming that the two men had 
been condemned because they were guilty only 
of being immigrants and outspoken anarchists; 
see Anarchism. Both men had in fact been under 
investigation by the United States Department 
of justice for their radical activities long before 
their arrest. 

During the next six years, motions to submit 
new evidence and appeals for a new trial were 
frequently made and denied. In 1925, Celestine 
Madeiros (d. 1927), a man condemned to death 
for another murder, confessed to having been a 
member of a gang that committed the South 
Braintree crimes. In April, 1927, however, the 
death sentence was pronounced for Sacco and 
Vanzetti. Appeals to the governor of Massachu- 
setts, Alvan Tufts Fuller (1878-1958), induced 
him to appoint a committee composed of the 
president of Harvard University, Abbott Law- 
rence Lowell (see under Lowell), the president 
of the Massachusetts Institute of Technology, 
Samuel Wesley Stratton (1861-1931), and a 
former judge, Robert Grant (1852-1940), to in- 
vestigate the trial and its aftermath. On Aug. 3, 
the governor announced that, in accordance 
with the recommendation of the committee, he 
would sustain the death sentences. Several stays 
of execution followed, but on Aug. 23, 1927, the 
two men were electrocuted. 

Plays, operas, poems, and many books have 
been written about the case, usually depicting 
Sacco and Vanzetti as martyrs and their case as a 
classic miscarriage of justice. 


SACHS, Hans (1494-1576), German poet and 
dramatist, born in Nuremberg. He was appren- 
ticed to a shoemaker in 1509, and later joined 
the guild of the meistersinger (q.v.), a group of 
poets and musicians of the artisan and trading 
classes. As a journeyman cobbler Sachs traveled 
in southern Germany and the Rhine country, 
and he met with meistersinger guilds in many 
towns. In 1517, by having a tune of his ap- 
proved, he became a master in the Nuremberg 
guild, and in 1519 he was made a master shoe- 
maker. Sachs was sympathetic to the Reforma- 
tion (q.v.); his most famous poem, The Nightin- 
gale of Wittenberg (1523), was a defense of the 
German religious reformer Martin Luther (q.v.). 
He was a prolific poet, producing over 6000 
songs, plays, and narrative poems, and his works 
are known for their lively humor and vivid rep- 
resentations of everyday life. Hans Sachs is the 
central figure of the opera Die Meistersinger 
von Numberg (1867) by the German composer 
Richard Wagner (q.v.). 

SACHS, Nelly (1891-1970), German-Swedish 
poet, born in Berlin. She began to write poetry 
at the age of seventeen. Her first book was un- 
successfully published in 1921 and some of her 
poems appeared in periodicals during the 
1920's. In 1940 she left Germany, then governed 
by the National Socialist Party, to live in Swe- 
den. Miss Sachs shared the 1966 Nobel Prize in 
literature with the Israeli writer Shmuel Yosef 
Halevi Agnon (q.v.). The theme that recurs 
throughout her later writings is profoundly Jew- 
ish, drawing lyrical inspiration from the trage- 
dies of Jewish history. Her Selected Poems , a 
collection of her verse translated from the origi- 
nal German into English, was published in 1968. 
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This volume inc luded Ihe verse play /’//, written 
in 1943 and produced on the German radio in 
1958 and in the theater at Dortmund, West Ger- 
many, in 1962. 

SACKVILIE, name of an I nglish family pos- 
sessing the earldom and dukedom of Dorset. 
The most important members were the tol 
lowing. 

Thomas Sackvilie, 1st Earl of Dorset and 
Baron Buckhurst ( 15 16-1608), poet and diplo 
mat, horn on the* estate ol Buckhurst Park, Sus 
sex. In 1353 he settled in London, and alter at 
tending the' Inner Temple hr* became a barrister 
in 1558. f rom 1558 to 1567 he was a member of 
Parliament; in the latter year he was knighted 
and created Baron Buckhurst. Sackville's first 
important poems wore the "Indue lion” and (Ik* 
''Complaint of Henry, Duke of Buckingham”. 
Both works appeared in the 1563 edition o! A 
Mirror for Magistrate's, a collection ol poems by 
various writers that takes the form ot lamenta 
tions by tilt' ghosts of lamous men who were ru 
ined hy ambition. Sackville's "Indue lion" stands 
at the* beginning of tin* work and dost ribes the 
poet's journey to the internal regions, where ho 
encounters figures represent ing torins ol sutler 
ing and t<*rror. I he* [xhtii is noted lor the* power 
ot its alk*gory, and for its somber stateliness ol 
tone*. Sackville's other important work, written 
in collaborat ion with the Inglish poet thomas 
Norton (q.v.), was the Z/agecA ot (,orho<hn 
(1565), the first i nglish drama in blank verse 
(q.v.). Ihe play deals with tire consequences ot 
political rivalry. Sat kville carried out a number 
of diplomatic missions for lli/abeth I (q.v.). 
Queen ot (nglantl, and in 1586 in* was ap 
pointed to unnounc e tire sentenc e ot death pro 
nounu'd U|)on Mary, Queen ot Scots (q.v.), Me 
became lord high treasurer in 1599, and in 1604 
was created earl ot 1 Dorset . 

George Sackvilie Germain, 1st Viscount Sack- 
vilie (1716-85), soldier and statesman, son ot 
Lionel Cranfield Sackvilie*, 1st Duke* ot Dorset 
(1688-1765), educated at trinity College, Dub 
lin. He became an officer in the* British army, 
served with distinction in the* War ot the* Aus 
Irian Succession (see Suet tssinN W\rs), and was 
woundc*d at the Battle of lontenoy. In 1758, dur 
ing the Seven Years' War (q.v.), Sackvilie su< 
seeded to the* command ol the* British tones 
fighting in alliance with the* Germans against 
the* trench. Later in the* same* year, at the* Battle* 
ol Minden, he disobeyed the* orders of his com 
mander L)y refusing to lt*ad a cavalry c barge that 
would have* insured a doe isive allied vic tory. He* 
was court-martialed in 1760 and was dismissed 
from tin* military servic e*, tn 1775 Sackvilie be- 


came* colonial sot retarv under the* British prime 
minister l rederu k North (q.v.). In this capacity 
lie was diret t \\ ri*sponsible fo# iho conduct of 
British pc dit \ during tho \mera an Revolution 
(qv.). 

SACO, t d v ot Maine* in 5 . .r k ( < i., on the Saco 
R., about 15 mile's s \\ «g Portland. Manufactur- 
ing m< ludes textile’ mac la i m ox wood products 
and textiles. Saco is the site ot 5 ork Institute 
w hie h In i uses < oilei t ions ot c (jloni.il c ost umes 
turnituie. fusion, al elm uments, and minerals 
ScMtleii aboul In M, Sate was i in nrporutrd as a 
town in 1 ’18 and < bartered as a t it\ in 1 357 
1 ’op. ( P»nt)} 10 , 315 , ( pro) 1 1 
SAC RAMI.NI, m Christian theolugv, rite* (cj.v ) 
nrckiine*tl as an outward and visible sign of an 
inward .rod spiritual grace (q.v ) specifically, 
sm h a rile instituted dins t!v b\ (Tins! (see Itsus 
(tiKisi) it) give* grate. Ihe Roman Catholic 
Chunfg Orthodox Chun h (qq.\.). and some 
other c hurc hes regard su« h riles a*, having boon 
instituted dne<tl\ b\ Christ arid deriving from 
tins lac t an inherent eftic ,«« \ \ sac lament, to he 

i'll! 1 1 e * l\ ettlc.it Mills, must he* performed in the* 
( hurc h or b\ one who is rei ogm/ec i as an agent 
t< >1 t he * ( hurt h 

Sewn sj« laments are iri ipnr/eii b\ the* Or- 
thodox and Roman ( atholic > bur* hes -Bap- 
1 1 sin, (. on I ir ma 1 1 < in , 1 1 ie t t m i S Supper . Penance 
(qq.\ ), I te il\ ( )rd«*rs ( see e >Kj ,»i r.* .. Herg, Math 
mnr vy , and t xt r » *m< • t m timi ( c | v , 1C a nan Cat tv 
olic ). or Ciution of the Su k (Orthodox). Bap- 
tism. ( on hr mat ion . and Huh ( > tilers are held to 
leave a permanent mipu < n « ha r j< ter. on the* 
suit I (q v ); they are administered onh one e in 
ari mdiv it Inal's lifetime Baptism ami the lord's 
Supper a 1 e • rec ogru/ed a*, t hrisiian oidtnarues 
(ami to he* li!<*iail\ observed) So mattv Protes- 
tant i him hes (see* I'k'ottM wiam), Sacraments 
an* regarded bv v.inmis Christian bodies (I) as 
t h.mnels of gra« e, (7) as the seal of (a h|'s prom- 
ise's ot gra< e, ( >r ( i) as a sign. pledge, 1 a badge ot 
fas ( hrrsti.tn pn dessu m 1 m t f ie [ mi I » »t t he* r <*c 1 p 
iem. Some holil tme or lull « ) t these views to 
the ext lienon t »l tfu* fematmier Hie word sat 
lament” is sometimes applied 6 > anv ot variete 
ordinances ot tfu* old de.pensat n m as that ol 
c ir< urnt ism hi (q a ,) 

SAC RAMI NIC), < it v as u I c a{ Hta! « >t ( aide >mra, 
and < ounty se*at ot Sat 1 ament t » ( o , on the Sac - 
ramento R., 75 miles M of San I ram no, Sacra 
rne'nto is the* wholesale and retail center ot a 
large* agricultural area and is on the main line 
ol two transi untinenla! railroads, the* industrial 
establishments m the* c its me hide* canning 
and food pro< essing tattooes and one* of tho 
world's largest almond shelling plants. )et pro- 
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pellants and soaps are among the manufactures. 
The State capitol, completed in 1874, is a neo- 
classical building surrounded by a spacious 
park. The city is the site of California State Uni- 
versity at Sacramento (1947) and the E. B. 
Crocker Art Gallery. Nearby is Mather Air Force 
Base. 

History. In 1839 the Swiss-American pioneer 
John Augustus Sutter (q.v.) received a land grant 
from the Mexican government and established a 
colony known as New Helvetia. In 1844 Fort Sut- 
ter was completed at the settlement, which be- 
came one of the most important trading posts in 
California. Gold was discovered on Sutter's land 
in 1848, and a town, named Sacramento, was 
built at the site. By 1850, the year that California 
gained Statehood, the population of the town 
was nearly 7000. In 1854 Sacramento was chosen 
to be the permanent seat of State government, 
and in 1863 it was incorporated as a city. Pop. 
(1960) 191,667; (1970) 254,413. 

SACRAMENTO, principal river of California. 
The Sacramento rises in the Klamath Mts. near 
Mt. Shasta and empties into San Francisco Bay. 
It is almost 400 mi. long; its largest tributary, the 
Pit R., is about 200 mi. long. Flowing s. for most 
of its length, the Sacramento turns w. below the 
city of Sacramento, unites with the northward 
flowing San Joaquin R., and passes through the 
Suisun and San Pablo bays into San Francisco 
Bay. The river is navigable to Red Bluff, about 
250 mi. upstream. The Sacramento and its tribu- 
taries were the scene of the California Gold 
Rush of 1849. Together with the San Joaquin, 
the Sacramento forms the Central Valley of Cali- 
fornia, one of the richest of agricultural areas. 
SACRIFICE, in religion, offering to a deity. It is 
a fundamental phase of religion in all parts of 
the world. Primitive tribes regard themselves as 
related to their gods by kinship, and the tribe 
has certain sacred animals that it regarcJs as re- 
lated to the tribal god by the same bond. To 
slaughter one of these animals for private use is 
an act of sacrilege. Sacrifice is a solemn public 
function. The significant part of it is not the 
slaying of the victim, but the sacrificial meal 
that follows. During this meal the* life of the sac- 
rosanct animal is supposed to pass physically 
into the communicants. Infinite* diversity in de- 
tail exists, and what is prescribed among one 
people is forbidden among another. 

The deity in another phase of worship is re- 
garded as an ethereal being. The difficulty of 
communication with him is overcome mainly by 
the use of fire, which etherealizos the sacrifice, 
or burnt offering, and sends it up to the deity in 
savory vapor. Still another phase takes the form 


of gifts to the gods, whether as a means of ap- 
peasement, as tribute, or, when the gifts are 
human or animal sacrifices, such as scapegoats, 
as a vehicle for the expiation of sin, that is, for 
atonement (q.v.). Fruits, vegetables, and cereals 
also have been used as gift offerings. 

In Christianity, the sacrificial meal is the 
Lord's Supper (q.v.). The sacrifices of the Jews 
ceased with the destruction of the Temple; see 
Temple: Temple at Jerusalem. See also Religion: 
The Religions . 

SACROILIAC JOINT, fibrous joint in the 
lower back between the lumbar vertebrae and 
the coccyx, the bones at the lower end of the 
spinal column. It is composed of five fused ver- 
tebrae that form a solid triangular bone, the sa- 
crum, and the two hip bones. The joint is bound 
by ligaments so powerful that they may seldom 
be sprained to cause low back pain. Pain attrib- 
uted to the sacroiliac area is more generally 
caused by a displaced vertebral disc; see Spinal 
Coiumn: Abnormality and Disease. 

The sacroiliac joint is subject to a number of 
diseases embraced by the term spondylitis, an 
inflammation of the vertebrae, often rheumatic 
in character and sometimes caused by infection. 
It is frequently accompanied by ankylosis, a fu- 
sion of bones resulting in rigidity of the joint. 
The disease is chronic and usually progresses 
upward to involve the higher joints of the spine. 
Early recognition, diagnosis by X ray, and treat- 
ment by deep radiation therapy, administration 
of cortisone (q.v.) preparations, exercises, and 
orthopedic: procedures (see Orthopedics) are 
essential to control the disease, which other- 
wise* may progress to involve the entire spine. 

See Lumbago; Sciatica. 

SACRUM. See Spinal Coiumn: Anatomy and 
Physiology. 

SADAT, Anwar el- (1918- ), Egyptian leader, 

president of the Arab Republic of Egypt and the 
first Arab leader to recognize Israel. 

Sadat was born Dec. 25, 1918, in the Nile Del- 
ta village of Mit: Abu el Kom. The son of a poor 
hospital clerk, he was chosen for the military 
academy, where he joinecJ Gamal Abdel Nasser 
(q.v.) in plotting against the British-dominated 
Egyptian monarchy, jailed twice for German col- 
laboration in World War II and later for terrorist 
attacks, Sadat took part in the coup of 1952, in 
which Nasser ousted King Faruk. Sadat then 
held public relations posts and the vice-presi- 
dency, After Nasser's death in 1970 Sadat was 
elected president. 

To improve the plight of his overpopulated, 
underdeveloped, debt-ridden country, Sadat 
was anxious to reduce the heavy military ex™ 
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penses entailed by four wars with Israel. Boldly 
risking the ire of other Arab states, he went to 
Jerusalem, where he dramatically offered to rec- 
ognize Israel's existence, which Arabs had previ- 
ously ignored. Israeli Premier Menachem Begin 
refused his terms then, but in 1978, in a confer- 
ence near Washington, D.C., the two men 
agreed on a framework for negotiating peace. 
SADDUCEES, Jewish school, or party, that 
arose in the 1st century B.c., taking its name 
from Zadok, in the Old Testament (2 Sam. 
15:24-29) a priest during the reigns of kings Da- 
vid and Solomon (qq.v.), or from the Zadokites 
(1 Kings 4:2-4), a family of priests. The Saddle 
cees, an aristocratic party, acknowledged only 
the written Torah (q.v.) as binding, rejecting the 
scribes' traditional interpretation and develop- 
ment of the Law; see SCRIBE. Their criminal juris- 
prudence was so rigorous that the day on which 
their code was abolished by the Sanhedrin (q.v.) 
was declared a festival. They rejected Pharisaic 
tradition, which represented an older legal and 
an older religious standpoint; see Pharisees. The 
Sadducees did not believe in a resurrection 
(q.v.) or in any personal continuity (see Immor- 
tality), and they denied angels (see Angel) and 
spirits. Sadduceeism is denounced by Jesus 
Christ in the phrase "beware of the leaven [that 
is, the doctrine] of the Pharisees and of the Sad- 
ducees" (Matt. 16:6, 12). The Sadducees disap- 
peared with the fall of the Jewish state in 70 a.d.; 
see Jews: Subject Judea. 

SADE, Comte Donatien Alphonse Francois 

de, better known as MARQUIS 1)1 SADI 
(1740-1814), French writer and soldier, notori- 
ous for his sexual perversion, born in Paris. I lo 
fought in the French army during the Seven 
Years' War. His immoral practices came to the 
attention of the authorities, and in 1772 he was 
tried and sentenced to death for the commis- 
sion of perverted sexual acts and for poisoning. 
Ffe escaped to Italy, however. Upon his return 
to Paris in 1777 he was arrested and imprisoned 
at Vincennes. After six years at Vincennes ho 
was removed to the Bastille, and in 1789 to the 
Charenton lunatic asylum. He was red eased from 
the asylum in 1790 but arrested again in 1801 for 
the publication of Justine (1791; Fng. trans., 
1953). He was moved from prison to prison and 
in 1803 again incarcerated at Charenton, where 
he died. 

His other writings, all pornographic: in nature, 
include Histoire de Juliette (6 vol., 1797, Fng. 
trans.. The Story of Juliette , 1958-59) and Phi- 
losophie dans le Boudoir (1795; Eng. trans,. The 
Bedroom Philosophers , 1953). 

The term sadism, used by psyc hiatrists to de 

32 


note that form of neurosis wherein sexual satis- 
faction is gained by the infliction of pain on 
others, is derived from his name. 

SAFAD or SAFED. See Zefat. 

SAFED KGH RANGE, or SFFID KUH, moun- 
tain range of N.w. Afghanistan. It extends for 100 
mi. and is crossed by the Khyber Pass. The 
highest peak is Mt. Sikaram, whic h is 15,620 ft. 
high. 

SAFETY, in the broadest sense, condition of 
being free-' from injury and risk. In a more re- 
stricted sense, safety refers to precautions peo- 
ple take 1 to avoid arc idcntal injury or death. Ac- 
cidents may happen anywhere at any time: at 
home, at work, in public pla< es, while* traveling, 
or during play. I he* possibility of an ac cident 
occurring, however, can he reduced substan- 
tially through (('Main preventive measures, 
Those include careful design, manufac .lure, and 
attentive use of power-driven mac hinery, 
household equipment, and processed foods and 
medicines; adequate familial, sc honl, business, 
and public instruction m proper safety proce- 
dures; and strict observant e and end >rc ement of 
safety regulat ions. 

Specific information on home, < nnsumer, and 
medic a I safety are t on t .lined in separate art ic Ins 
on Boiumsm; Buiiding A< is; BeimiNO ('on- 

SIRUl HON; CONSUMIK I HOC UlON AN l > O >NM!MIR 

Proik IK)n; Dim am; Drugs; Drugs, AnoirnON 

to; tlRF PROOF C ONSI RU( 1ION; Iirsi Am; I It AITH; 

House: Housing lod<i\; Insuimion; Iighininc,; 
MmiciNI: POth ( entun Atedii ine; Poison; Pro- 
MAiNts; Puri toon mnd { )ri g V is: Kt spikaiion, 
ARt If It I At . 

Information on vehicular and transportation 
safety is contained in the aitii les \irpuri: Air 
Irattif C ontrol; Air Ikansporu Passenger and 
Crew Safety Measures; and At iomohiu: \eu 
Dovt'hif ymt'nts. 

For additional information on safety m indus- 
try, see Iiicikk Povvtk Naiims, Inginhkinc;: 
5a/efy / n^/neenn t i, r : Sanitan, l ng/neer/ng; Min- 
ing: Mine Satt'ty: Rm>I\!iun Si< kniss. 

loi specific information . one emmg puhlic,, 
ret reatic mal, and cmvironment.il saletv, see Air 
PotUJIlON; BoaJ: MotJrm Boat s; ( among; OtV 
PlANNING; Cavit DllENSI, IlKM \lt>; llGMtNtNO; 
Politic I If At I H; Ricrfaiionm Yimuts, Rfsimra- 
HON, AR I If IC I At ; YVaII R Pc »t 1 1 I i< in; Uimhi R Slk 

vice, Naik inm . 

See also Ac c it m ni ; Iiri Hghiing; Ksuranci. 
SAFETY ENGINEERING. See I nc ,im i ring 
SAFFLOWER, c ntrimon name applied to an 
annual herb, (\irthamu s inn tome, belonging to 
the Compositae family, ( omposiie, I tie saf- 
flower hears large* llnwerheads It is a native tit 
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Safflower, Carthamus tinctorius U.S. Dept, of Agriculture 


the Indian subcontinent, widely cultivated in 
warm countries for a dye, carthamin, obtained 
from its flowers, and for an oil obtained from its 
seed. 

SAFFRON (Fr. safran; Ar. as fa ran, from safra', 
"yellow"), bright-yellow flavoring and coloring 
material, consisting of the dried stigmas and 
style branches of the common yellow crocus 
Crocus sativus, the bulbs of which were intro- 
duced into Europe from Asia Minor. 

SAFI, or SAFE I, seaport of Morocco, on the At- 
lantic Ocean, 140 miles s.vv. of Casablanca. It is a 
center of the fishing industry of Morocco and 
also exports phosphates. Safi is a compactly 
built, fortified city dominated by a lf>th-( entury 
ruined castle of the sultans. I he city was held by 
the Portuguese until l r >4l. Subsequently it came 
under French control until Morocco became an 
independent nation in 1956. Pop. (1971) 1 29, I'M. 
SAGA. See In t and: History; let t andic Iiura- 
tuRE: The Saga; Norwkjan Iiuraiurc Nor ive- 
giandcciandii Period . 

SAGAMORE HIIL NATIONAL HISTORIC 
SITE, (•state formerly belonging to President 
Theodore Roosevelt (q.v.). The site is located on 
Cove Neck near Oyster Bay. Nassau Co., N.Y., 
about U) miles t'.N.t. of New York City. Situated 
near the summer residence ot the Roosevelt 
family at Oyster Bay, the land at Sagamore Hill 
was purchased by the future President shortly 
atter ho was giaduated from Harvard University 
in 1880. f ive years later he had a 22-room house 
built on the site*. In this house, Roosevelt was 
notified of Ills nomination as governor ot New 
York State (1808), as Vice-President ot t he* 
United State's ( 10(X)) f and as President (1004). He 
maintained the house until his death in 1010. In 
1950 the Iheodore Roosevelt Association pur- 
chased <i part of the estate, and in July, I0M, the 
historic site was established, administered by 


the association and the National Park Service 
(q.v.). The grave of the former President lies 
about halfway between Sagamore Hill and Oys- 
ter Bay village. 

SAGAN, Carl (Edward) (1934- ), American 
astronomer and pioneer exobiologist. 

Sagan was born in New York City on Nov. 9, 
1934. He earned degrees in natural sciences 
(1954) and physics (1955) at the University of 
Chicago and, after three years' study of the plan- 
ets at its Yerkes Observatory, received a ph.d. in 
astrophysics. Sagan's academic training was di- 
rected toward his lifelong pursuit of evidence of 
life in outer space, and toward that end he also 
studied the origins of organisms with the ge- 
neticists Hermann J. Muller and Joshua Leder- 
berg (qq.v.). Lederberg and Sagan had a large 
share in establishing exobiology, the search for 
extraterrestrial life, as a scientific discipline. 

After serving as assistant professor of astron- 
omy at Harvard University and astrophysicist at 
the Smithsonian Astrophysical Observatory 
(1962-68), Sagan became director of the Labora- 
tory for Planetary Studies at Cornell University. 
He has worked on many space-exploration proj- 
ects and has written more than 200 scientific pa- 
pers concerning the conditions under which ex- 
traterrestrial life might be found to exist. 

SAGE, common name applied to herbs and 
shrubs of the genus Salvia , belonging to the 
Mint family, Labiatae. The flowers have a two- 
lipped calyx and corolla, two functional sta- 
mens, and a solitary pistil. Common sage or gar- 
den sage, S. officinalis , grown in gardens as an 
aromatic herb for flavoring in cookery, is a na- 
tive of southern Europe. The leaves and flower- 
ing parts of the plant, infused as tea, are consid- 
ered tonic and astringent. Clary, S. sclaria , an 
aromatic mint grown as a potherb and an orna- 
mental, is a species of sage. 

SAGE, Russell (1816-1906), American finan- 
cier, born in Oneida County, N.Y. After working 
as a clerk in a grocery store, he conducted a 
wholesale grocery business in Troy from 1839 to 
1857. f rom 1844 to 1851 he was treasurer of 
Rensselaer County and from 1845 to 1848 he was 
an alderman of the* city of Troy. He was a Whig 
representative in the United States Congress 
from 185 i to 1857. In 1863 Sage' moved to New 
York City where, as an associate of the American 
financier Jay Gould (see under Goutn), he en- 
gaged in stock-market transac tions and railroad 
development. Ho bought a seat on the New 
York Stoc k Exchange and became director in 
several corporations. He left his entire' fortune 
of about $70, (XX), (XX) to his wile, Margaret Olivia 
Slocum Sago (1828-1918), who devoted a major 
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portion of these funds to philanthropy. In 1907 
she established the Russell Sage Foundation 
(q.v.) and in 1916 she founded Russell Sage Col- 
lege at Troy. 

SAGEBRUSH, common name applied to sev- 
eral species of aromatic, bitter shrubs in the ge- 
nus Artemisia, native to the plains and moun- 
tains of western North America, but especially 
to the Great Basin, the extensive desert region 
west of the Rocky Mts. in the United States. It is 
one of the few woody members of the Compos- 
ite family, Compositae. The most common spe- 
cies in the U.S. is A. tridentata, a many-branched 
plant which grows from 1 to 20 ft. in height. It 
has silvery, toothed leaves and terminal clusters 
of small, yellow flowers. A similar species, A. ar- 
buscula, attains a maximum height of 1 ft., and 
is abundant in the plains of Colorado and Wyo- 
ming. As sagebrush often grows in regions 
where there are few other woody plants, it is 
sometimes used for fuel. In some areas the fo- 
liage is used as winter forage. Overgrazing of 
native grasses has caused a proportionate in- 
crease in sagebrush. The sagebrush is the State 
flower of Nevada. 

SAGE GROUSE. See Grouse. 

SAGHAUEN. See Sakhalin. 

SAGINAW, city and port of entry in Michigan, 
and county seat of Saginaw Co., on the Saginaw 
R., 35 miles N.w. of Flint. A major processing and 
shipping center, sugar beets and beans are 
grown. Important manufactures include auto- 
mobile parts, machinery, graphite products, 
metals, and chemicals. Originally a fur-trading 
post on the west bank of the Saginaw R., the 
settlement grew around Fort Saginaw, built 
about 1820. A flourishing lumber industry devel- 
oped in the early 1830's which lasted until the 
end of the century. The city was chartered in 
1857. The city of East Saginaw, founded on the 
opposite bank of the river in 1849, was incorpo- 
rated in 1859. In 1889 the two cities were con- 
solidated to form the new city of Saginaw. Pop. 
(1960) 98,265; (1970) 91,849. 

SAGINAW BAY, arm of Lake Huron in Michi- 
gan, about 60 mi. long and 15 to 25 mi. wide, 
extending s.w. from the lake into east-central 
Michigan. It receives the Saginaw R. 
SAGITTARIUS, southern constellation located 
partly in the Milky Way (q.v.) south of Aquila, 
and the ninth sign of the zodiac (q.v.). Eight of 
its stars, the brightest of which is the fourth- 
magnitude star Rukbat (a Sagittarii), are visible 
to the naked eye. Sagittarius is represented pic- 
torially as a centaur shooting an arrow. 

SAGO, starch prepared from the pith of sev- 
eral genera of palms, Metroxylon, Borassus, and 
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Arenga , and from cycacis, of the genus Cycas, 
native to the East Indies. It is an important part 
of the diet and is also exported to Europe and 
America for thickening soups and making pud- 
dings. See Cassava. 

SAGUARO NATIONAL MONUMENT, cac- 
tus forest of s.E. Arizona, in Pima Co., 10 miles e. 
of Tucson. The forest contains more than 
twenty-five species of cac tus, the* most out- 
standing of which is the saguaro, a giant flower- 
ing cactus unique to the deserts ol n.w, Mexico 
and S. Arizona, it is administered by the 1 Na- 
tional Park Service (q.v.). 

SAGUENAY, river of s. Quebec Pr ovine e, Can- 
ada, about 170 km ( U)h mi.) long. It rises in Lac 
Saint-jean and flows s.t. to the Saint I awrence 
R., at Tadoussac. Hydruelec tri< fa< ilities on the 
upper river, above Chicoutimi, supply power to 
pulp and paper mills and to a large aluminum 
plant at Arvida. The river widens below Chicou- 
timi, the head of navigation tor large ships, and 
flows fjordlike between precipitous < litis, which 
are more than 490 rn (inOO It.) high at < apes 
Eternity and Trinity. Ihe scenic Saguenay vallyy 
attracts many tourists in summer 
SAGUNTO (an*. Saguntum), « its of Spain, in 
Valencia Province, about l‘> miles s of the city 
of Valencia, founded In (.reek colonists, the 
city was an ally ol Rome during the Punic Wars 
(q.v.). Carthage was bound f>\ treaty to respect 
the city's independent e, but in 7 P> 718 n.< ..the 
Carthaginian general Hannibal f < } \ ) uttac ked 
and captured the < ity. I Ins m< ident fed directly 
to the Second Punic War, Suguntum was con- 
quered by the Romans in 714 It < and adminis- 
tered as a muni( iftium, or Roman murid rpalrty, 
whose citizens spoke l atm. In the ear K flth < en 
lury t hi* Moors captured the » it\ .uni culled it 
Murviedro; it was renamed Sagunio in IfT* In 
the city art* Roman ruins of a bodge, a theater, 
and fortifications. Pop. (1970) 4n *87 
SAHARA, grout desert area of s Mr u a. the w. 
portion ol the* broad belt of and land that e\ 
tends from the Atlantic ( )■ run eustw an j past the 
Rod Sea to Iraq, fie* entire desert the largest in 
the world, is about KMX.) mi wide* and about 
32(X) mi. long from f, tow. the total area of the 
Sahara is more than UMHUKK) sq mi , ot whuh 
80,(XX) sq.mi. < (insist of partialk fertile oases. 

The boundaries of the Sahara are the Mluntit 
Ocean on (he* w., the Adas Mts. and the Medi- 
terranean Sea < >n the \ the Red Sea and the 
Arab Republic ot f gypt on the and the Sudan 
and the valley of the Niger R on the s the 
boundaries, however, are not t |eud\ defined, 
Three Divisions of the Sahara. ( a uiaphs 
cally distinct arc*: the* w. Sahara ulm h is some 
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A view of (hi 1 in southern lunisin, with an ojsis 

in the l)J( kfjtound. Tunisian National Tourist Office 


times called the Sahara proper; the central Ahag- 
gar Mts. and libesli Mts., a plat(»au region; and 
the Libyan Desert in the (. I he w. Sahara is an 
area of rock-strewn plains and sand deserts of 
varying elevation. I he land is almost entirely 
without rainfall or surface water but possesses a 
number of underground rivers that flow from 
the Atlas and other mountains. Occasionally the' 
waters of these rivers find their way to the* sur- 
face, and in these naturally irrigated oases plants 
grow freely. The soil of this region of the Sahara 
is fertile and, in localities where irrigation is 
possible, produces excellent crops. I he central 
plateau region of the* Sahara runs for approxi- 
mately 1 (XX) mi. in a n.w. to s.t. direction. The 
plateau itsell varies in height from I9(X) to 2500 
ft., and peaks in the* several mountain range's 
that rise 1 from the* plateau arc* from about 6(XX) to 


more than 11,200 ft. high. Notable peaks include 
Emi Koussi (11,204 ft.), in the Tibesti Mts., and 
Tahat (9850 ft.), in the Ahaggar range. Although 
the rainfall is scanty, some of the central Saha- 
ran peaks are snow-capped during part of the 
year. 

The Libyan Desert is considered the most arid 
part of the whole Sahara. Moisture is almost to- 
tally absent and few oases exist. The land is 
characterized by sandy wastes and large dunes 
of sand 400 ft. or more in height. The valley of 
the Nile R. and the mountainous area of the Nu- 
bian Desert to the E. of the Nile are, geographi- 
cally, a part of the Sahara, although the irriga- 
tion afforded by the Nile transforms the desert 
into fertile agricultural land throughout much of 
the Arab Republic of Egypt. 

The Sahara as a whole is a tableland with an 
average elevation from 1300 to 1600 ft. Only 
comparatively small areas are elevated as little as 
500 ft. above sea level. In the Arab Republic of 
Egypt and Algeria limited areas, such as the Qat- 
tara Depression, are below sea level. The climate 
is uniformly dry, with no part of the desert re- 
ceiving more than 10 in. of rain a year. The tem- 
perature range is extreme, ranging between 
freezing to over 130° F in the w. and central 
portions. Except in the oases the desert is almost 
devoid of vegetation, although some stunted, 
thorny shrubs grow in the w. Sahara. Man-made 
oases have been created by drilling water wells 
several thousanci feet deep. The chief trees of 
the oases are the date palm and a form of 
acacia. Gazelles and antelope are found in many 
parts of the desert, as are jackals, foxes, badgers, 
and hyenas. The Libyan Desert is virtually de- 
void of any form of animal or vegetable life. 

I he? n. Sahara has assumed economic impor- 
tance? with the discovery of extensive oil depos- 
its in Algeria and Libya. 

Politically, the Sahara lies largely in Morocco, 
Algeria, Tunisia, Mauritania, Mali, Niger, Chad, 
and Nigeria. Some parts of the desert extend 
also into the Arab Republic of Egypt, Libya, and 
Sudan. 

SAHARANPUR, city of the Republic of India, 
in Uttar Pradesh State, 111 miles n.e. of Delhi. 
Wood products and furniture are manufactured. 
Founded about 1340, the* city was once a sum- 
mer resort of the Mogul court. It is the site of 
the government botanical gardens. Pop. (1971) 
225,698. ■ 

SAIDA or SIDON, city and seaport of Leba- 
non, on the Mediterranean Sea, about 25 miles 
s.w. of Beirut. It exports olive oil, oranges, and 
lemons, and also cultivates silk, tobacco, and 
figs. In ancient times it was a city of Phoenicia 
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(q.v.), famous for its wine and purple dyes. In 
the surrounding area are numerous rock-cut 
burial places of the ancient Phoenicians, in 
which have been found the sarcophagi of Esh- 
munazar. King of Assyria, and others. Pop. (1971 
est.) 24,740. 

SAIGON, former name of HO CHI MINH 
CITY, city of Vietnam, on the Saigon R., near the 
South China Sea. The present city was formed in 
1932 by the merger of Saigon with the nearby 
industrial center of Cholon. It was renamed Ho 
Chi Minh City in 1976. The city is a commercial 
and industrial center, an important port, and a 
rail and road transportation hub. Its manufac- 
tures include processed food, beverages, tex- 
tiles, glass, construction materials, and small 
ships. It is the site of the University of Ho Chi 
Minh City and several major research institutes, 
libraries, and museums. 

Saigon probably was founded in the late 17th 
century by Vietnamese, and Cholon was estab- 
lished in the 1770's by Chinese merchants. The 
French captured Saigon in 1859, and they for- 
mally annexed it and other parts of Cochin Chi- 
na (q.v.) in 1863. During World War II the city 
was occupied by Japanese forces. From 1954 to 
1976, while Vietnam was partitioned, Saigon was 
the capital of the Republic of Vietnam (South 
Vietnam). During the war in Vietnam (see Viet- 
nam, War in), the city's population was swollen 
by refugees, and Saigon was at times the scene 
of heavy fighting. Its capture by insurgents in 
April, 1975, marked the end of the war. Pop. 
(1973 est.) 1,825,297. 

SAIL, sheet of canvas, nylon, or other material 
used for the propulsion of wind-driven boats 
and ships. Sails are bent to the masts, to spars at- 
tached to the masts, and to fixed lengths of 
cordage or wire rope, known as stays, fastened 
to the masts and to the main body of the vessel. 

Sails are generally triangular or rectangular in 
form but are usually cut to allow a certain 
amount of fullness or belly to increase their aer- 
odynamic efficiency. Rectangular sails are al- 
most entirely confined to square-rigged ships 
on which they are hung from yards, which are 
spars mounted horizontally at various heights 
on the mast across the axis of the vessel. Fore- 
and-aft-rigged ships employ triangular sails with 
the forward edge of the sail attached to the 
mast and the bottom edge attached to a boom, 
a spar which is attached at one end near the 
bottom of the mast, or quadrilateral sails, in 
which case the upper edge is attached to a 
boomfike spar called a gaff. 

Names of Sails. In square-rigged ships sails are 
named for the positions that they occupy. 


Ahead of the foremast on a typical ship, f 0Ur 
small triangular sails are hung from stays be- 
tween the bowsprit and the foremast. These 
sails are known, from fore to aft, as flying jib, 
outer jib, inner jib, and jit), and are lore-and-aft 
sails. Hung from yards on each of the masts, 
foremast, mainmast, and mizzenmast are six rec- 
tangular or square sails of different sizes. The 
lowest sails on eac h mast art* t ailed respectively 
the foresail, mainsail, and mi//ensail or 
crossjack. The two sails above the* lowest on 
each mast are known as the upper topsail and 
lower topsail, and are identified according to 
the mast from which they hang, as mi/zen- 
upper topsail. Above the upper topsails are the 
topgallant sails anci above these the royals and 
the skysails. The lowest sail on eac h mast, and 
sometimes the topsail, is also known as a 
course. 

Between the foremast and the mainmast tri- 
angular sails are mounted on stays which slant 
downward from the mainmast to the foremast. 
These sails are known respectively as the main- 
topmast staysail, the main-topgallant staysail, 
and the main-royal staysail. Sometimes staysails 
are similarly attached to stays between t hi* main 
and mizzenmasts. A small toursided tore-and- 
aft sail mounted on the mizzenmast with a 
boom at the foot and another spar t ailed a gaff 
at the head of the* sail is known as the* spanker. 

The naming of sails on ton* and aft rigged 
ships depencis upon the* masts and the arrange- 
ment of the stays. A type al two •masted 
schooner carries two sails ahead ot the fore- 
mast, a staysail and a jib. Hie foremast has a tri- 
angular or four-sided foresail, and in the latter 
case may also have* a gait topsail mounted tie- 
tween the* gaff of the foresail and the mast. On 
the? mainmast is the triangular or tour sided 
mainsail, and the vessel may also have a main 
staysail between the* foremast and mainmast. 
Schooners ancJ other fore* and atl ngged vessels 
having quadrangular foresails and mainsails art* 
saici to be gaff-headed and those tuning trian- 
gular sails in these positions are said to be Mar- 
coni-rigged or Bermuda- rigged Sometimes 
schooners also carry a square sail on a yard on 
the foremast anci above it another quadrangular 
sail called a raffe which is set ured to the said at 
the foot. 

The sail plan of a ket< h consists, torvvard to 
aft, of staysail, jib, mainsail, and miz/ensail, and 
that of a yawl ot staysail, jit), mainsail, and 
jigger. Cutters and sloops carry staysail, jib, and 
mainsail only. Certain ot the above types of 
boats sometimes substitute* a Genoese jit) tor 
the jib and staysail, f his sail is a large* jib with a 
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long foot which overlaps the mainmast or fore- tion of it is bunched along the yard or boom 

mast. When running before the wind (see Sail- and secured there by tying the reef points 

ing) a spinnaker may be set in place of jib and around the bunched-up sail and the spar, 

staysail. This is a triangular sail cut with such Sails are never made of single pieces of cloth 

great fullness that it is sometimes called a bal- but are always made up of a number of strips of 

loon jib or ballooner with its peak hoisted to the cloth sewed together with flat seams. This struc- 

top of the foremast and its foot extended over ture adds strength to the sail and prevents 

the side of the vessel by means of a demounta- undue stretching. Sails are reinforced by sewing 

ble spinnaker pole which is secured to the side ropes, called bolt ropes, around all the edges of 

of the foremast or mainmast. the sail, and by adding extra thicknesses of can- 

Parts of Saifs. The upper and lower edges of vas at the corners which receive most strain. For 

any foursided sail are called the head and foot, attaching rope to the sail, eyes or cringles are 

and in square sails the vertical edges are called spliced in the bolt ropes or cut in the* cloth of 



leeches. The lower corners of suc h a sail are Sailfish, Istiophoru* americanus 
known as c lews. In foursided sails used on fore- 


and-aft-rigged vessels, the' head of the' sail is (he sail itself and strengthend with metal or 

laced or otherwise attac hed to the' gaff; the rope rings, 

upper corner of the head is called the' peak and See Sahing; also Yachting. 

the lower end (at the mast) the throat. The edge SAILFISH, common name applieci to pelagic 
of the sail attached to the mast is the luff. The fish of the genus Istiophorus, belonging to the 

corner of the 4 sail between the luff and the' foot family Istiophoridae. The fish has a large, long- 

is the tack, and the' corner of the 4 sail at the' other rayed dorsal fin. The Pacific sailfish, /. oricntalis, 

end of the 4 foot, the 4 c Tew. 1 he tree outer edge of reaches weights in excess of 200 lb. and lengths 

the sail is known as the 4 leec h. exceeding TO ft. The Atlantic: sailfish, /. a/bicans, 

The edges of triangular tore anef att sails arc' is somewhat smaller. The sailfish is similar to the 

known respectively as luff, foot, and leech, ex- swordfish (q.v.), Xiphiidac, but is smaller, and is 

cept in the' case of gaff topsails where they are found in the warmer waters of the Atlantic, es- 

luff, head, anci leech. The corners of triangular pec iaffy about the West Indies, 

sails arc 4 the peak, tack, and clew. In spinnakers, SAILING, propulsion of a boat or ship by 

which are hoisted to the 4 mast by the 4 peak, the means of the driving force of the wind through 

sides are the* leeches and the foot, and the two the* use' of sails; .see Sail 

bottom corners arc 4 the clews. The Technique of Sailing Boats. Methods 

Most sails are equipped with some means of vary according to the manner in which the 

reefing or reducing the area of the sail during boats are rigged, but the essential principles of 

stormy weather. Reefing is usually atcom- sailing are the same for all craft. The simplest 

plished by means of a set of small ropes or cords and most easily understood point of sailing is 

called reef [joints which arc' set in a double row called in nautical terms sailing before the wind, 

on either side of the* sail parallel to the yard or On this point of sailing, as the term indicates, 

boom. To reef, the* sail is slackened and a por- the boat follows the same course that the wind 
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is blowing. As shown in diagram A of Fig. 1, the 
sail or sails are set at approximately a 90° angle 
to the longitudinal axis of the boat, and derive 
their power from the push of the wind on their 
back surfaces. In sailing off the wind, as shown 
in diagram B the wind reaches the craft from the 
side, or beam, and the sails are set at approxi- 
mately 45° from the axis of the craft. In this sail- 
ing position, the wind exerts a pulling rather 
than a pushing action on the sails, which act as 
airfoils like the wings of an airplane. The general 
principle of wind action is that the wind flows 
at a greater rate of speed along the forward sur- 
face of the sail, creating an area of lower pres- 
sure ahead of the sail. The actual force exerted 
by the wind is at right angles to the sail, as indi- 
cated by the dotted line a. This force would 
tend to drive the boat at an oblique angle if the 
hull of the boat were perfectly flat. Every sail- 
boat, however, is equipped with a keel lee- 
board, or centerboard which acts as a flat longi- 
tudinal plane to prevent the boat from moving 
sideways through the water. The effect of this 
plane is shown graphically by the dotted line b, 
and the actual course of the boat, which is the 
resultant of the force of the wind and the resis- 

ln the 1970 America's Cup sailing classic , the U.S. de- 
fender and winner intrepid (22) leads the Australian 
challenger Gretel II in the third race of the best-ol- 
seven series. upi 



ting force of the keel, is the dotted lint' c, repre- 
senting forward motion. 


a wind 



t 


WIND 

ng. i 

Tacking. If boats were able to sail only before 
the w'ind and off the wind, il would he impossi- 
ble to reach a destination upwind trom the 
starting point. By sailing on the wind, however, 
a sailboat c an make' a course approximately 45° 
away from the' wind direction, us shown in dia- 
gram C. By sailing a sure ession ol su< h course's, 
first to the* left and them to the rigid ot the wind 
direc tion, a maneuver < ailed ta< king, sailboats 
can zigzag in an upwind diret t i< >n, as m I ig. 2. A 
vessel is said to bo on the starboard tat k when 
sailing so that the wind is blowing from the 
right or starboard side, and to be on the* port 
tack when the' wind is blowing trom the left or 
port side. 



The' procedure ot shitting a vessel trom one 
tack to the* other may be* at c oinplisbrd in either 
of two ways. In coming about, the boat is 
stoere'd sc.) that its bow points up mtti the wind 
and then away from the wind tin the opposite 
tack. As the* boat [joints into the wind, it loses 
speed, the* sails being pressed diret 1 1 \ bat kwarel 
by the* wind, then as t Fit * bow moves away trom 
the wind on the* other t at k, the sails till with 
wind again and assume* it position on the other 
side* ot the* vessel. During the time* ot turning 
about, the* boat is receiving no motive tort e 
from the wind; it must rely on its inertia (q v.) to 
maintain enough speed so that it t an be steered 
on to the* opposite* tack. When the boat cities 
not have sufficient inertia, anti stops with its 
bow pointing into the wind and its sails useless, 
it is said to be* in stays. 

The other method of t hanging tat ks consists 
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of steering the boat away from the direction of 
the wind, until the wind fills the sails from the 
other side and the boat is on the other tack. In 
f ore -and-aft-rigged vessels, this maneuver is 
called jibing or gybing, and in square-rigged 
ships as wearing. When running before the 
wind, a slight shift of wind may cause a boat to 
jibe unintentionally. Such jibing is dangerous 
because of the speed with which the heavy 
booms at the foot of the sails swoop across the 
decks of the vessel from one side to the other, 
and also because of the danger of breaking 
spars. On wild jibs, control c an be lost momen- 
tarily and, if the seas are high, a small boat can 
broach, that is, veer on its side with danger of 
swamping or capsizing. An unintentional jibe in 
a heavy wind frequently has enough force to 
break the masts of a vessel. When jibing inten- 
tionally, careful sailors always haul in on the 
boom while turning, so that they can travel only 
a short distance when the' wind reaches the 
other side of the sails. 

During stormy weather, the 1 area of sail ex- 
posed can bo reduced by another procedure of 
sail control known as reefing. Rending is accom- 
plished by bunching up a portion of the 1 slack- 
ened sail along the* yard or boom, and them se- 
curing the 1 folded canvas with small ropes calk'd 
reef points. I he* part ot the sail thus taken in is 
called the 1 rend. 

On all sailing ships, sails are hauled up and, to 
some' degree, controlled on the 1 various points 
of sailing by ropes called sheets and halyards. 
The most important of these* ropes as well as 
other portions of the tittings and rigging of sail- 
ing ships are* defined in the* art i c le Sah 

See a/so Navioai i< >n; Ships \ni> Smi’iu hi ding. 
SAILORS' SNUG HARBOR. See Richmond 
(N.Y.): Parks, Institution**, and Points of Interest. 
SAINFOIN, perennial, < loverlike herb, Onol) 
rychis sativa or ( ). viiiaetoha, ot the* legume 
family, cultivated extensively in 1 urope tor pas 
turage. It has odd pinnate leaves and elongated 
spikes of variegated flowers. 

SAINT, name* applied in the New Jestutnenl to 
the members of the* Christian community (see 
Ci iris 1 1 ANt i y) generally, but restricted in ecclesi- 
astical usage* Irom very early times to those* who 
have been virtuous in a heron degree. I he* 
saints ol the* Roman Catholic Chore h (q.v.) arc* 
distributed into several « lasses, namely, (I) 
apostles and evangelists; (2) martyrs; ( t) confes- 
sors, originally, those who had undergone im 
prisonmeni or pains without the final crown ol 
martyrdom and, later, male saints in general 
who were eminent tor sanctity; (4) doctors, 
saints eminent tor sac red learning; ( r >) virgins; 


and (6) matrons and widows: see Apostle; Evan- 
gelist; Martyr. For the methods by which the 
title of saint has been conferred in early and in 
modern times, see Canonization. See also sepa- 
rate articles on individual saints. 

History, in religious controversy the status of 
the departed saints and their relation to the 
church on earth have been much discussed. The 
Council of Trent (see Trent, Council of) affirms 
that it is a good and useful thing to invoke the 
saints on account of the benefits to be obtained 
from God through their intercession. For the 
veneration paid to images and relics of the 
saints, see Image Worship; Relics. 

Of many saints almost all record has perished 
except their names. The fullest list is found in 
the general table in the sixty-first volume of the 
colossal Acta Sanctorum of the Bollandists 
(q.v.), which mentions about 20,000 saints. The 
catalog that possesses the highest ecclesiastical 
authority is that of the Martyrologium Ro- 
manum. The martyrology (q.v.) numbers some 
2700 saints, including about twenty saints of the 
Old Testament, arranged according to the days 
of their celebration. Many of these saints were 
honored annually with a special feast (see Festi- 
val and Fiasis: Christian Festivals); in fact, their 
feast days filled about two thirds of the Catholic 
Church's liturgical calendar, although some of 
the saints had become little more than names. 
In 1004 Vatican Council II (see Vatican Coun- 
cil) concluded that only saints "of truly univer- 
sal significance should be extended to the uni- 
versal Church" and that the others "should be 
left to be celebrated by a particular church, or 
nation, or religious community". Accordingly, in 
1%<), by a mot u proprio ( L at ., "of one's own ao 
( ord", a document sent forth by the pope with- 
out the advice of others), Pope Paul VI (sec 
under Paui) approved a rearrangement of the li- 
turgical calendar to achieve the council's wish. 
In the revised calendar, which took effect on 
jan. I, 1970, only fifty-eight regular, or obliga- 
tory, and ninety-two optional feast days of 
saints have* been retained in addition to those of 
Christ (see Jlus Chrisi), Saint Mary, Saint Joseph 
(qq , v. ) , the* angels (sec Angh), and the Apostles. 

In Christian art (see Chrisi ian Aki, Eariy), rep- 
resentations of the* saints, as well as of Christ, 
are ntlen marked by a halo (also known as a 
nimbus, aureole, or glory), a ring or area of radi- 
ant e about tin* head or entire figure*, and many 
of the saints arc* pictured with emblems by 
whit h they could readily bo rec ognized. A mar- 
tyr who had a special interest in a place was 
< ailed its patron as early as the 4th century, 
trades and professions had their patrons, and 
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ever y disease a saint believed able to cure it. 
Among the widely known patron saints are An- 
drew of Scotland, Denis of France, George of 
England, Nicholas of Russia, Patrick of Ireland, 
James the Great of Spain, and Stephen of Hun- 
gary (qq.v.). The term "hagiology" or "hagiogra- 
phy" is used to denote the branch of literature 
that is concerned with the lives and legends of 
the saints. 

SAINT ALBANS, Great Britain, municipal bor- 
ough of Hertfordshire, England, 20 miles n.w. of 
London. The chief industries are printing, engi- 
neering, and the manufacture of clothing. The 
city was named in honor of the English martyr 
Saint Alban (q.v.). Offa, King of Mercia (d. 796), 
in 793 founded a Benedictine abbey, which be- 
came the most important and one of the largest 
in England. From 1871 to 1875 it underwent ex- 
tensive restoration and in 1877 it was made the 
cathedral of a new diocese. The city is the site 
of Saint Alban's School and Saint Michael's 
Church in which is a memorial to the English 
philosopher and writer Francis Bacon (q.v.). The 
English statesman and cardinal Thomas Wolsey 
(q.v.) was an abbot of St. Albans. The town de- 
veloped about the abbey, which is on a hill 
overlooking the Ver R. During the Wars of the 
Roses it was the scene of two battles; see Roses, 
Wars of the. Pop. (1971) 52,174. 

SAINT ANDREWS, Great Britain, burgh of Fife 
County, Scotland, on Saint Andrews Bay, 15 
miles s.E. of Dundee. It has two small harbors 
and is one of the most fashionable Scottish 
summer resorts, with fine golf courses stretch- 
ing along the shore. The Royal and Ancient Golf 
Club, founded in St. Andrews in 1754, is the 
world-recognized authority on the rules of golf- 
ing. In the town are ruins of the Saint Andrews 
Cathedral begun in 1160 and destroyed in 1559 
and of the castle dating from 1200. The Univer- 
sity of St. Andrews, the oldest in Scotland, dates 
from 1410. The town became an archbishop- 
ric in 908 and was the ecclesiastical center of 
Scotland until the Reformation. Pop. (1971) 
11,638. 

ST. ANDREWS, UNIVERSITY OF, coeduca- 
tional institution of higher learning, located in 
St. Andrews, Scotland. The oldest university in 
Scotland, St. Andrews was founded in 1410, in- 
corporated in 1412, and granted university status 
by the antipope, Benedict XIII (see under Bene- 
dict), in 1413. Until 1967 St. Andrews comprised 
St. Mary's College, the United College of St. Sal- 
vator and St. Leonard, and Queen's College, 
Dundee. In that year Queen's College, which 
had been organized in 1953 by combining Uni- 
versity College, Dundee (1881), and the medical 


school (1898), was granted a royal charter as the 
University of Dundee. Of the 4 present colleges 
St. Mary's derives from a dwelling obtained in 
1419 for the masters of theology and arts known 
as the Chapel and College of Saint John. It was 
later absorbed by the pedagogy established in 
1430 for the faculty of arts and was reorganized 
as a college under its present name in 1537. It 
became a college of retormed theology in 1579. 
United College was created in 1747 by the 
merger of the college's of St. Salvator and St. 
Leonard, founded in 1450 and I 5 12, respectively. 
The university offers instruction in the arts, sci- 
ences, medicine, and theology. After a three- 
year course of study or tour years of study for an 
honors degree, th e university awards either the 
master of arts or the 4 bachelor ot scienc o degree. 
Both degrees are approximately equivalent to an 
American baccalaureate degree. As graduatede- 
grees the university awards both the degrees of 
master (distinct from the master ot arts) and 
doctor. The historic 1 5th -century university 
chapel is renowned for its arc hite< tural beauty. 
The library contains over 540, (XX> bound vol- 
umes and collections ol rare manust ripts and 
incunabula. In 1967-68 students numbered 
about 2035 and the tac ulty. about 3bl). 

SAINTE ANNE DE BEAUPRE, village ol Can- 
ada, in Quebec Province, on the Saint tuwrencc* 
R., 21 miles n.l of the* city ot Quebec . Ihe vil- 
lage? is famed as a shrine to Saint Anne, who is 
honored as t he * mother ot Saint Maiv {q.v,). ihe 
shrine is visited annually by thousands of 
Roman Catholic' pilgrims. A large » hutch, built 
in 1876, was destroyed by tire in !‘LV but subse- 
quently rebuilt. Ihe church contains religious 
relics and testimonies to the* mirac uious powers 
of St. Anne. Pop. (1971) 1797. 

SAINT ANTHONY'S EIRE. See Unsimv, 
SAINT AUGUSTINE, city and port ot entry in 
Florida, and county seat ot Saint Johns Co,, on 
the Matanzas R., 37 miles si ot Jacksonville. 
Among the principal industries arc* boatbuild- 
ing, and the* construction ot aircraft and mobile 
homos. The mild, uniform climate* ot St. Augus- 
tine* has made it a favorite winter and summer 
resort. Founded by the* Spanish in t >f> : >. St. Au- 
gustine is the* oldest city in the United States. It 
is a picturesque city and has some interesting 
remains, including the* ancient tort ot San 
Marco, now in the Castillo de San Marcos Na- 
tional Monument (sec* Naiionai Park Service), 
and the governor's palace*. Saint Augustine* was 
burned and sacked by the* fnglish buccaneers 
Sir Francis Drake in 1586 and John Davis (qq.v.) 
in 1665. In 1763 it passed with the* rest ot f loricia 
into British hands, but it became Spanish again 
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in 1783. In 1821 it was transferred to the U.S. 
During the American Civil War it was captured 
by Union forces, who held it from 1862 to the 
end of the war; see Civil War, The American. Pop. 
(1960) 14,734; (1970) 12,352. 

SAINT BARTHELEMY. See French West Indies; 
Guadeloupe. 

SAINT BARTHOLOMEW'S DAY, MASSACRE 

OF, massacre of the Huguenots (q.v.) in Paris, 
France, on Saint Bartholomew's Day, Aug. 24, 
1572. In order to increase the royal power, the 
queen mother, Catherine de Medicis (q.v.), at- 
tempted to play the French Catholic faction led 
by the house of Guise (q.v.) against the Hugue- 
not faction led by the house of Condo (q.v.). 
Jealous of the growing power of the Huguenot 
leader Gaspard de Coligny, adviser to her son 
Charles IX (qq.v.), King of I ranee, Catherine or- 
dered Coligny's assassination. The plot failed, 
however, and a number of Huguenot leaders 
who were gathered in Paris for the wedding of 
Catherine's daughter to Henry of Navarre, later 
Henry IV (q.v.), King of France, demanded an in- 
vestigation. Because* an investigation would 
have implicated his mother, Charles was per- 
suaded by the queen to order the murder of the 
Huguenot leaders. The number killed cannot be 
determined with any accuracy; estimate's vary 
from 2000 to 1(X),(XX). Coligny was among the* 
first to fall. The massacre* spread Irom Paris to 
the province's, causing new religious wars. 
SAINT BERNARD, name of two mountain 
passes in the* Alps. 1. Gri m Saini Biknakd. on the 
Swiss-ltalian border, f ot Mt. Blanc, about 8110 
ft. above sea level. Near the pass stands tin* hos 
pice or monastery ol Saint Bernard, founded in 
the 10th century by the Irene h monk Saint Bor 
nard of Menthon (q.v.). It is occupied by the 
Augustinian friars who made it famous by their 
ministrations to travelers. At the summit ot the 
pass stands the* foundation of a small Roman 
temple ot imperial times. In i ( M a highway tun 
ncl, more* than T, mi. long, under the pass was 
opened. 2. turn 5 aim Birnard, sv\ of Mt. Blanc , 
ins.l. frame near the Italian border, about 7178 
ft. above* sea l<‘vel. It too has a hospice lounded 
by Bernard. 

SAINT BERNARD DOG, breed ol working 
dog that originated in lurope sometime before 
the Christian era, prohabh from a large* Asian 
dog brought to lurope by Roman soldiers. I he 
most important tenter tor the breeding and em 
ployment ot tire dog has been, sine <* the middle 
of the* 17th t entury, the* hospic e ot Saint Bernard 
of Menthon on the Great Saint Bernard Pass in 
the Alps, ! ot Mt. Blanc . I he* dog was used by 
the monks ot the* hospice test as a watchdog 


and then to help rescue persons lost in the 
snowdrifts of the locality. In the past 300 years 
the dogs, whose power of scent and sense of di- 
rection particularly qualify them for detecting 
persons buried in the snow and for leading res- 
cuers back to the hospice during snowstorms, 
have saved about 2500 lives. The dog received 
its present name in 1880. The St. Bernard is a 
large, powerful animal, weighing from about 
150 to about 200 lb.; the male is about 27.5 in. 
high at the shoulder, the female about 25.5 in. 
The dog has a massive skull; a short muzzle; me- 
dium-sized drooping ears; brown eyes; a strong 
neck; broad and sloping shoulders; a broad 
back; and a long, heavy tail that terminates in a 
blunt tip. Two types of St. Bernard exist, one 
with a dense, smooth coat of short hair; the 
other with a coat of moderately long hair. The 
second type developed after 1830, when the 
breed was crossed with the Newfoundland dog 
(q.v.). In color the St. Bernard is red and white. 
SAINTE-BEUVE, Charles Augustin (1804-69), 
French writer and literary critic, born in Bou- 
logne-sur-Mer, and educated in Paris at the Col- 
lege Charlemagne and the College Bourbon. In 
1827 he began a friendship with the French 
writer Victor Marie Hugo (q.v.), and wrote the 
first of many articles sympathetic to the works of 
the Romantic movement in France; see Roman- 
ticism. In 1828 he published a group of literary 
portraits, essays in biographical criticism dealing 
with French authors of the past, including Nico- 
las Boileau-Despreaux and Pierre Corneille 


Saint Bernard dog Swiss National Tourist Office 
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(qq.v.). A series of lectures he gave on the Jan- 
senist movement (see Jansen, Cornelis) of the 
17th century was later published under the title 
L'Histoire de Port-Royal ("History of Port- 
Royal", 1840-59). He was elected to the Aca- 
demie Fran^aise in 1844. In 1849 he began to 
write a column on current literary topics that 
appeared first in the Monday editions of the 
newspaper Le Constitutiormel and later in other 
newspapers; these famous articles were eventu- 
ally collected as Causeries du Lundi (15 vol., 
1851-62; Eng. trans., Monday Chats , 1877). 

The works of Sainte-Beuve revolutionized 
methods of French literary criticism. He covered 
every genre of literature in his attempt to re- 
place unqualified admiration and prejudice 
with exacting scholarship and sensitive discrimi- 
nation. He was also the author of several vol- 
umes of poetry, including Les Consolations 
("Consolations", 1831), and an autobiographical 
novel, Volupte ("Voluptuousness", 1834). 

ST. CATHERINES, city, s. Ontario, Canada, on 
the Welland Ship Canal. Located on the Niagara 
Peninsula, a fertile fruit-growing region be- 
tween lakes Erie and Ontario, the city has large 
canneries and wineries. Other manufactures in- 
clude forest products, textiles, motor-vehicle 
parts, and electrical equipment. It is the site of 
Brock University (1964) and Ridley College, a 
noted secondary school. St. Catherines was set- 
tled in 1790 and incorporated as a city in 1876. It 
greatly expanded in area and population in 
1961, when several adjacent communities were 
merged with it. Pop. (1976) 123,351; Census Met- 
ropolitan Area 301,921. 

SAINT CHARLES, city in Missouri, and county 
seat of Saint Charles Co., on the Missouri R., 
about 22 miles n.w. of Saint Louis. Saint Charles 
is a commercial and manufacturing center for a 
fertile agricultural area. Industries include the 
manufacture of dresses, beer, aluminum, and 
dairy products. Saint Charles is the site of Lin- 
denwood College for Women, a Presbyterian in- 
stitution established in 1827, and of the Sacred 
Heart Academy founded in 1818, reputedly the 
earliest free school west of the Mississippi R. 
The city was settled in 1769 by the French. With 
the Louisiana Purchase, the region became a 
part of the United States, and in 1820 St. Charles 
was made the first capital of the State, remaining 
the capital until 1826. The city was chartered in 
1849. Pop. (1960) 21,189; (1970) 31,834. 

SAINT CHRISTOPHER. See Saint Kitts. 
SAINTE-CLAIRE DEVILLE, Henri Etienne 
(1818-81), French chemist, born on the island of 
Saint Thomas, in the West Indies, and educated 
at the University of Paris. He established the 


new faculty of science at the University of Be- 
sangon in 1844 and was appointed dean and 
professor of chemistry there the next year. He 
became professor of chemistry at the Fcole Nor- 
male in Paris in 1851, and became professor at 
the Sorbonne in 1853. Sainte-Claire Devi lie be- 
gan research on resins and turpentine (qq.v.), 
which led to his discovery of toluene (q.v.), hy- 
drobromide, terpineol, and dinitrobenzene. In 
1849 he discovered the compound nitrogen 
pentoxide (see Nitrogen), and in 1854 devised a 
method by which aluminum (q.v.) could be 
produced on a commercial scale. Sainte-Claire 
Deville also designed high temperature labora- 
tory furnaces, made important investigations of 
the chemistry of the metallic elements magne- 
sium and platinum (qq.v.), and demonstrated 
the manner in which chemical compounds 
separate at high temperatures. 

SAINT CLAIR, LAKE, lake' astride the border 
between s.E. Michigan and s. Ontario, Canada. It 
is 42 km (26 mi.) long and has an area of 1114 
sq.km (430 sq.mi.). A heavily trafficked compo- 
nent of the Saint Lawrence* Seaway (q.v.), the 
lake is connected with Lake* Huron by the Saint 
Clair R. and with Lake Erie by the Detroit R. It is 
a popular summer recreation area. 

SAINT CLAIR SHORIS, < it> of Mu higun, in 
Macomb Co., on i ake Saint Clair, 1.’ miles ni, of 
downtown Detroit, loc al manutac lures include 
tools and dies, mac hint' and metal products 
food products, and industrial equipment. In the 
city are the* Jefferson Brae h amusement park 
and several public beaches. Saint (lair Shores 
was incorporated as a village in 1935 and as a 
city in 1950. Pop. (1900) 78,8 57; (PHI) 88,093. 
SAINT CLOUD, c ity in Minnesota, and < nun ty 
seat of Stearns Co., also in Benton and Sher- 
burne' counties, on the Mississippi K , 70 miles 
n.w. of Minneapolis. Saint Cloud is noted tor the* 
quarrying and polishing of granite and is a c om 
mere ial center in a rich tanning and dairwng 
area of central Minnesota. Industries iru lude 
railroad shops, building trades, woodworking, 
and the' manufacturing of mm. brass, paper and 
paper products, and refrigeration equipment. 
Saint Cloud is the site nt Saint ( loud State* Col- 
lege', established in 1888. I he c itv was settled in 
1852 and incorporated in 1888. Pop. (1980) 
33,815; (1970) 39,891. 

SAINT-CLOUD, town of franc e, in (tie Hauls- 
de-Seine Department, on a hi II overlooking the 
Seine R., about 5 miles w of Paris. Industries in- 
clude metalworking and ceramics. A palace in 
St. Cloud, built in 1572, served as the residence 
of several French rulers, including l mperor Na- 
poleon I (q.v.). It was the scene ot Napoleon's 
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coup d'etat and served as the headquarters of 
General Gebhard Leberecht von Bliicher (q.v.) 
of Prussia in 1815. The palace was destroyed by 
fire during the German siege of Paris in 1870. 
Pop. (1968) 28,560. 

SAINT CROIX. See Virgin I si an ns or rut Uniud 
States. 

SAINT CROIX ISLAND NATIONAL MONU- 
MENT. See National Park Service. 
SAINT-CYR-L'ECOLE, town of France, in Yvel- 
ines Department, about 3 miles w. of Versailles. 
From 1808 until 1944 it was the site of the 
French military academy, Saint-Cyr, established 
by the French emperor Napoleon I (q.v.) at Fon- 
tainebleau in 1802. When the buildings of the 
academy were destroyed in World War II, the 
academy was moved to Coetquidan, and it is 
now called Saint-Cyr-Coetquidan. The remains 
of the academy were preserved as part of a sec- 
ondary military school that opened at Saint-Cyr- 
L'Ecole in 1966. Pop. (1968) 17,037. 

SAINT DAVID'S, Great Britain, village' of Pem- 
brokeshire, Walt's, on the Allan Water, about 2% 
miles Si. of Saint David's Mead, the' most west- 
erly point of Wales, and about 95 miles n.w. of 
Cardiff. The* most important and interesting 
church in Wales is the 12th-century purple 
sandstone Norman cathedral in St. David's. Ac - 
cording to tradition tFie modern village' was 
founded in the' 6th century ad by Saint David 
(q.v.), the patron saint of Wales, who calk'd his 
community Mynyw or Menevia. Pop. (1971) 
1638. 

SAINT DAVIDS ISLAND, one oi the* Bermuda 
Islands (q.v.). 

SAINT-DENIS, city of France', in Seine-Saint- 
Denis Department, about 2 mile's n. of Paris. In- 
dustries include tanning, liquor distilling, metal- 
working, and the manufacturing of pharmaceu- 
ticals, pianos, and glass. I he basilica of 
Saint-Denis contains the tombs ot many French 
kings, also of Catherine do Medic is and Marie 
Antoinette (qq.v.). It was the site' of the* abjura- 
tion of Protestantism by Henry IV (q.v.). King of 
France*. 1 he* basilica was built in the* 7th century 
as an abbey church on the* site of the grave* of 
Saint Denis (q.v.), the first bishop of Paris. Pop. 
(1968) 99,268. 

SAINT-DENIS, city, port, and capital of the* 
French overseas department of Reunion, of the 
island of Reunion, on the* Indian Ocean. The* 
city is a commercial center, exporting rum and 
sugar. Industries include the processing of agri- 
cultural products and cigarette manufacturing. 
Pop. (1972) 85,992. 

ST. DENIS, Ruth ( 1 877 Ml 908), stage name* of 
Ruth Dennis, American dancer, < horeographer. 


and teacher, born in Newark, N.j. In 1906, after 
several years as a vaudeville dancer, she ap- 
peared in Radha, a ballet she had created. She 
subsequently gave a series of successful dance 
recitals in both Europe and the United States. In 
1914 she was married to the American dancer 
Ted Shawn (q.v.), with whom she organized the 
Denishawn School of Dancing and the Den- 
ishawn Dance Company. The school produced 
many outstanding dancers, including the Ameri- 
can dancer Martha Graham (q.v.). Miss St. Denis 
toured the world with her company from 1915 
to 1931. She and the American dancer Isadora 
Duncan (q.v.) are credited with founding mod- 
ern dance. Her most successful dances were 
those with an Oriental influence, such as 
Nautch, incense , Radha , and Yogi. Her autobi- 
ography, An Unfinished Life , was published in 
1939. 

SAINT ELIAS, MOUNT, snowcapped peak of 
the Saint Elias Mts., 5488.6 in (18,008 ft.) high, 
straddling the border between s.E. Alaska and 
s.w. Yukon Territory, Canada. It is the fourth 
highest mountain in North America. The peak 
was discovered by Vitus Bering (q.v.) in 1741; it 
was first scaled in 1897. 

SAINT ELMO'S FIRE, traditional name fora lu- 
minous electric discharge (q.v.) that may be 
produced from projecting objects during heavy 
storms. It is usually seen on steeples, the tips of 
aircraft wings, or the mastheads of ships, and 
sometimes near the head of a person or the 
horns of cattle. The phenomenon is so called 
because Mediterranean sailors considered the 
discharge* a visible token sent by their patron 
saint, Saint Elmo, who has been identified with 
Saint Peter Gonzalez (about 1190-1246), a re- 
nowned Spanish member of the Dominicans 
(q.v.). 

SAINT-ETIENNE, city in France, and capital of 
the loin* Department, 30 miles s.w. of Lyon. The 
city is situated in a major industrial and coal- 
mining region. Principal industries include the 
manufacture of alloy steels, automobiles, and 
textile's. Armaments, now an important modern 
industry, and the silk ribbons for which Saint- 
Etienne is famous, have been manufactured in 
the* c ity since the 16th century. Saint-Etienne has 
a school of mines and a sc hool of industrial arts 
and design. Its places of interest include a 14th- 
century church and museums of fine arts and 
natural history. Race courses are nearby. Pop. 
(1968) 216,020. 

SAINT-EXUPERY, Antoine de (1900-44), 
French writer and aviator, born in Lyon, and ed- 
ucated at the University of Fribourg. He joined 
the Frenc h air force in 1921, and became a com- 
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merciai pilot in 1926. His first two books, Cour- 
ner Sud f 1929; Eng. trans., Southern Mail , 1933) 
ana Vol de \uit (1931; Eng. trans., Night Flight, 
1932 ), are novels distinguished by a poetic evo- 
cation of the romance and discipline of flying. 
His later works, including Terre des Hommes 
(1939; Eng. trans., Wind , Sand and Stars , 1939) 
and PHote de Guerre (1942; Eng. trans., Flight to 
Arras, 1942), stress the humanist philosophy of 
Saint-Exupery. His popular children's book, Le 
Petit Prince (1943; Eng. trans.. The Little Prince, 
1943), is also read by adults, for its allegorical 
meaning. During World War II Saint-Exupery re- 
joined the French air force, was shot down, es- 
caped to the United States, and later joined the 
Free French forces. On a reconnaissance mis- 
sion over southern France, his plane was lost 
and never found. His notebooks, collected 
under the title Citadelle (1948; Eng. trans.. Wis- 
dom or the Sands , 1950), were published post- 
humously. 

SAiNTE-FOY, city of Canada, in Quebec Prov- 
ince, on the Saint Lawrence R., 4 miles s.w. of 
downtown Quebec, in the Quebec metropoli- 
tan area. The Quebec Bridge crosses the St. 
Lawrence R. here. The residential suburban city 
is the site of the agriculture, commerce, and 
science colleges of Laval University; a govern- 
ment forestry-research laboratory; and an aquar- 
ium and biological center. In 1760 the French, 
under Francois Gaston, the Due de Levis (1720- 
87), were victorious over the British in a defen- 
sive skirmish here, after the latter had captured 
Quebec city. Pop. (1976) 71,237. 

SAINT FRANCIS, river of the United States, a 
tributary' of the Mississippi R. it rises in the Saint 
Francois Mts. of s.e. Missouri, and flows s., form- 
ing for a short distance the boundary between 
Missouri and Arkansas. The river then continues 
s. through n.e. Arkansas and empties into the 
Mississippi about 7 miles n. of Helena. The Saint 
Francis R. is about 470 mi. long. 
SAINT-GAUDENS, Augustus (1848-1907), 
American sculptor, born in Dublin, Ireland. He 
was brought by his family to New York City, 
where he attended art courses at Cooper Union 
and the National Academy of Design. In 1867 he 
went to Paris to study sculpture at the Ecole des 
Beaux-Arts, and from 1870 to 1875 he studied 
antique sculpture in the museums of Rome. In 
1875, Saint-Gaudens established a studio in 
New York City, executing figures and reliefs, 
principally in bronze. In 1876 he was commis- 
sioned to produce his first major public monu- 
ment, the statue representing the American ad- 
miral David Glasgow Farragut (q.v.) that stands 
in Madison Square, New York City. The work 



"The Puritan" (1887), by Augustus Saint-Gaudens , is a 
landmark Of Springfield , Mass. New-York Historical Society 


was acclaimed when it was unveiled in 1881. 

Subsequently, Saint-Gaudens executed a large 
number of public and private commissions, 
notably the portrait figure (1887) of President 
Abraham Lincoln (q.v.), in Chicago; the Adams 
Memorial (1891) in Rock Creek Cemetery, 
Washington, D.C.; and the famous equestrian 
statue (1903) of the American general William 
Tecumseh Sherman (see under Sherman) that 
stands in Central Park, New York City. Among 
his other works are a number of bronze portrait 
medallions and several designs for U.S. coins. 

Saint-Gaudens is generally recognized as the 
foremost American sculptor of his time. His 
sculptures, in which he often combined delicate 
low-relief details with life-sized figures, brought 
a lively realism to the neoclassical style current 
in the earlier years of the 19th century. In 1965 
the United States Congress designated his New 
Hampshire home the Saint-Gaudens National 
Historic Site; see National Park Service. 

SAINT GEORGE'S. See Grenada. 

SAINT GEORGE'S CHANNEL. See Irish Sea. 
SAINT GEORGE'S ISLAND, one of the Ber- 
muda Islands (q.v.). 
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SAINT-GERMAIN, TREATY OF, peace treaty 
between the Allied powers and Austria after 
World War I (q.v.), signed at Saint-Germain-en- 
Laye, France, on Sept. 10, 1919. The treaty re- 
quired Austria, the only remaining part of the 
former Austro-Hungarian Empire, to recognize 
the sovereignty of Hungary, to cede territories 
to Yugoslavia, Czechoslovakia, Poland, Ruma- 
nia, and Italy, and to accept regulations protec- 
ting ethnic minorities within the new Austrian 
borders. The military clauses allowed Austria a 
volunteer force of 30,000 men, and the Austro- 
Hungarian navy was destroyed or distributed 
among the Allies. Financial reparations for war 
damages were called for, but money was never 
paid. Article 88, which forbade any compromise 
of Austrian independence, was designed to pre- 
vent any future union with Germany. This arti- 
cle was responsible for the Austro-German ten- 
sions of the 1930's, and it was discarded by the 
German dictator Adolf Hitler (q.v.), who an- 
nexed Austria in 1938. See Austria: History; Ger- 
many: History; Hungary: History , 

SAINT GOTTHARD, mountain group in 
south-central Switzerland, in the Lepontine 
Alps, in the cantons of Valais, Uri, Ticino, and 
Graubunden. Saint Gotthard is the source of 
four important rivers, the Reuss, the Ticino, the 
Rhone, and the Rhine. The highest point, Pizzo 
Rotondo, rises to 10,472 ft. Saint Gotthard Road 
goes through the mountain group and crosses 
Saint Gotthard Pass, the central pass of the en- 
tire Alps, leading from n. Europe to Italy. It was 
the most used of the Alpine passes from the 
14th century to 1882, when the Saint Gotthard 
Tunnel was completed beneath the pass. A rail- 
way runs through the tunnel, which is 9.3 mi. 
long. Work on a 10y a -mi.-long highway tunnel, 
the longest in the world and costing $40,000,000, 
through the Alps in Switzerland, continued in 
the early 1970's. Work on another tunnel parallel 
to it was begun in 1971. 

SAINT HELENA, island dependency of Great 
Britain, situated in the Atlantic Ocean at ap- 
proximately lat. 15°57' S. and long. 5°42' W., 
about 1200 miles w. of Africa and about 700 
miles s.E. of the island of Ascension, the nearest 
land. The island is of volcanic origin and its sur- 
face is rugged and mountainous, reaching an al- 
titude of about 2700 ft. in the High Hills in the 
s.w. The climate is moderate and healthful and 
the mean annual temperature is somewhat over 
70° F. Potatoes and flax are the chief products. 
The dependency, which includes the islands of 
Ascension and Tristan da Cunha (qq.v.), is ad- 
ministered by a governor. The capital and chief 
port is Jamestown (pop., 1974 est., 1600). 


Saint Helena was discovered on May 21, 1502, 
by a Portuguese navigator, Joao de Nova; it was 
then uninhabited. From 1815 to 1821 the island 
was the place of exile of Napoleon I (q.v.), who 
died there on May 5, 1821, in the farmhouse of 
Longwood, near Jamestown. Area of Saint Hel- 
ena island, 47 sq.mi.; pop. (1973) 5159. 

SAINT HELENS, Great Britain, county bor- 
ough of Lancashire, England, 11 miles n.e. of Liv- 
erpool. Located in a densely populated indus- 
trial area, it is the chief center in England for the 
manufacture of glass. Other industries include 
iron and brass foundries, and important coal 
mines are located nearby. Pop. (1971) 104,173. 
SAINT JAMES'S PALACE, principal London 
residence of the British sovereigns from 1697 to 
1837, now used for court social events. It is lo- 
cated in Pall Mall between Saint James's and 
Green parks. Originally a hospital dedicated to 
Saint James, it was reconstructed as a palace in 
1532 by the English king Henry VIII (q.v.). Buck- 
ingham Palace (q.v.) became the royal residence 
with the accession of the British queen Victoria 
(q.v.); the British court is still known as the 
Court of St. James. 

SAINT JOHN. See Virgin Islands of the 
United States. 

SAINT JOHN, city of s. New Brunswick, Can- 
ada, on the Bay of Fundy at the mouth of the 
Saint John R. The largest city of New Brunswick, 
it is an important year-round seaport and a ma- 
jor rail terminus. Its main industries are the 
manufacture of forest products, processed food, 
and refined petroleum; fishing; and shipbuilding 
and ship repairing. Points of interest include the 
"reversing falls" on the St. John R. (q.v.) and 
Martello Tower, a harbor fortification built in 
1812. The first European to visit the site of Saint 
John was (1604) Samuel de Champlain (q.v.), 
who found an Indian village there. In 1631 an- 
other Frenchman, Charles de La Tour (1596- 
1666), established a fortified trading post on the 
site. In 1758 the British gained control of the 
area, and in 1783 many Tories from the United 
States settled there. In 1785 two towns were 
amalgamated to form Saint John, which thus be- 
came the first incorporated city of Canada. A 
great fire in 1877 destroyed much of the city. 
Poo. (1976) 85,956. 

SAINT JOHN, river of Maine and New Bruns- 
wick, Canada, 673 km (418 mi.) long. It rises in 
Somerset Co., n.w. Maine, and flows n.e. to the 
New Brunswick line, at Saint Francis. It then 
forms part of the United States-Canada bound- 
ary before entering New Brunswick and flowing 
S.E., past Fredericton, to the city of Saint John, 
where it empties into the Bay of Fundy. In New 
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Brunswick the river drives several large hydro- 
electric plants and drains productive farming re- 
gions. The great surge of Fundy at high tide cre- 
ates a "reversing falls'' on the river near Saint 

John. 

ST. JOHN, Henry. See Bqlingbroke, 1st Vis- 
count, Henry Saint John. 

SAINT JOHN OF JERUSALEM, KNIGHTS OF. 
See Knights of Saint John of Jerusalem. 
SAINT-JOHN PERSE. See Uger, Marie-Ren£ 
Auguste Alexis Saint-Uger. 

SAINT JOHNS, city and capital of Antigua, on 
an inlet of the Caribbean Sea, 285 miles s.E. of 
San Juan, Puerto Rico. It exports sugar, rum, and 
Sea Island cotton and produces handicrafts, fi- 
ber products, pottery, and textiles. The city is an 
old colonial settlement. Points of interest in- 
clude the Court House (1747), the remains of 
Fort James (1703), Saint John's Anglican Cathe- 
dral (1834), and picturesque houses and alleys. 
Nearby hotels and beaches have also resulted in 
the development of a resort. Settled in 1632 by 
English colonists from Saint Christopher, Saint 
Johns grew after 1663 when more colonists ar- 
rived from England. The island served as a Brit- 
ish naval base in the Napoleonic Wars. Coolidge 
Field, E. of the city, was used by the United 
States in World War II. The name is also spelled 
Saint John's. Pop. (1972 est.) 14,000. 

ST. JOHN'S, largest city and capital of New- 
foundland Province, Canada, on the Avalon Pe- 
ninsula of s.E. Newfoundland Island. It is built 
around an excellent deepwater harbor, which is 
sheltered by steep hills and is connected with 
the Atlantic Ocean by a short waterway called 
The Narrows. The city is an important seaport, a 
road and rail hub, and a commercial center. Its 
Industries include fishing and fish processing; 
shipbuilding and ship repairing; and the manu- 
facture of textiles, furniture, and marine en- 
gines. Among the city's points of interest are a 
large Romanesque-style Roman Catholic cathe- 
dral (1850); a Gothic-style Anglican cathedral 
(1850); the Memorial University of Newfound- 
land (1925); and Signal Hill National Historic 
Park, which includes the place where Guglielmo 
Marconi (q.v.) received (1921) the first transat- 
lantic wireless message. The site of the city 
probably was visited by John Cabot (see under 
Cabot) in 1497, and permanent white settlement 
there apparently began in 1528. The community 
was claimed for England in 1583 by Sir Hum- 
phrey Gilbert (q.v.), and it served as a major Brit- 
ish naval base during the American Revolution 
and the War of 1812. St. John's was badly dam- 
aged by fire in 1846 and 1892. It was incorpo- 
rated as a city in 1902. Pop. (1976) 86,576. 
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SAINT JOHNS, river of Florida. It rises in the 
swamps of Brevard Co., 13 miles s.w. of Mel- 
bourne, and flows n. to Jacksonville, forming 
several lakes along its course. After turning e., 
the river empties into the Atlantic Ocean. It is 
285 mi. long, and is part of the Intracoastal Wa- 
terway from Palatka, 85 mi. upstream, to the At- 
lantic. 

SAINT JOHN'S COLLEGE, privately con- 
trolled coeducational institution of higher 
learning, located in Annapolis, Md., with a 
branch in Santa Fe, N.Mex. The college was 
founded as King William's School in 1696 and 
was chartered under its present name in 1784. Its 
curriculum is based on the study of more than 
one hundred of the world's greatest books; 
seminar discussion is supported by tutorials in 
language, mathematics, and music and by labo- 
ratory sciences. The degrees of bachelor and 
master in the liberal arts are conferred. In 1974 
the libraries contained 85,000 volumes. In 1973- 
74 students numbered 630, the faculty, 93, and 
the endowment of the college was $8,660,000. 
SAINT JOHN'S UNIVERSITY, coeducational 
Roman Catholic institution of higher learning, 
founded as Saint John's College in 1870, and lo- 
cated in Queens and Staten Island, New York 
City. The institution was chartered as a univer- 
sity in 1906. The Queens campus comprises 
Saint John's College and several specialized 
schools, and the Staten Island campus includes 
Notre Dame College. The university confers the 
degrees of associate, bachelor, master, doctor, 
and juris doctor. The university library contains 
more than 666,986 bound volumes. In 1973 en- 
rollment totaled 13,626 students, the faculty 
numbered 656, and the endowment of the uni- 
versity was approximately $11,000,000. 
SAINT-JOHN'S-WORT, common name ap- 
plied to annual and perennial herbs and shrubs 
of the genus Hypericum , belonging to the fam- 
ily Hypericaceae, and native to subtropical and 
temperate regions throughout the world. Some 
species of the genus are widely cultivated in 
garden borders and rock gardens. The plants are 
characterized by opposite, toothless leaves, gen- 
erally dotted with blackish spots, which are oil- 
bearing glands. The flowers are perfect, with five 
petals and often with numerous stamens. The 
scrubby Saint-John's-wort, H, prolificum, a na- 
tive of the United States, bears attractive, 
golden-yellow flower clusters and is a popular 
garden ornamental. The common Saint-John's- 
wort, or Klamath weed, H. perforatum , is the 
most abundant of the naturalized species in this 
genus, having established itself as a weed 
throughout the U.S. The petals of its flowers are 
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twice as long as the sepals, and are golden yel- 
low, dotted with black along the edges. Once a 
serious problem for western pasture owners, it 
has ceased to be important since the introduc- 
tion of its biological control, a small leaf-eating 
beetle. The name Aaron's-beard is applied to 
two well-known, frequently cultivated Saint- 
John's-worts, the great Saint-John's-wort, H. as- 
cyron, an American species which bears huge 
yellow flowers and grows to a height of 6 ft., 
and the Jerusalem star or rose of Sharon, H. caly- 
cinum, a Eurasian species with large yellow 
flowers. 

SAINT JOHN THE DIVINE, CATHEDRAL OF, 

Protestant Episcopal cathedral of the diocese of 
New York, in New York City. The structure, 
begun in 1892 by the American architects Chris- 
topher Grant La Farge (1862-1938) and George 
Lewis Heins (1860-1907), was initially designed 
in the Byzantine style (see Byzantine Art). In 
1911 the American architect Ralph Adams Cram 
(q.v.) accepted a commission on the building; 
he redesigned it as an adaptation of the French 
Gothic style; see Gothic Architecture. The nave 
and west front, except for the towers, were 
completed between 1924 and 1941. Planned as 
the largest Gothic cathedral in the world, the 
church is still unfinished, although regular serv- 


ices were inaugurated in 1899. Work was halted 
as a symbol of the need to divert funds to the 
needs of the poor, and no date has been set for 
further construction. Yet to be completed, in a 
contemporary style, are the transepts, the cen- 
tral tower, and the west towers. 

SAINT JOSEPH, city in Michigan, and county 
seat of Berrien Co., on the Saint Joseph R., op- 
posite Benton Harbor, and about 34 miles n.w. 
of South Bend, Ind. The city is the trading center 
for a region rich in fruit. Some of the major 
manufactures of this industrial city are rubber 
goods, machinery, and castings. The many 
beaches and mineral springs attract tourists to 
this resort city. The site was visited about 1670 
by the French missionary Jacques Marquette 
and about ten years later the French explorer 
Sieur de La Salle (qq.v.) established a trading 
post there. A permanent settlement, however, 
was not founded until the early 1800's. Saint Jo- 
seph was incorporated as a village in 1834 and 
chartered as a city in 1891. Pop. (1960) 11,755; 
(1970) 11,042. 

SAINT JOSEPH, city in Missouri, and county 
seat of Buchanan Co., on the Missouri R., about 
50 miles n. of Kansas City. It is the commercial 
center of a large area of n.e. Kansas and n.w. Mis- 
souri. The principal industries are meat packing 
and grain milling. A trading post was established 
on the site of St. Joseph in 1826, and the city was 
incorporated in 1851. It became the eastern ter- 
minus of the Pony Express (q.v.) in 1860, and 
was a major supply depot for settlers moving 
westward. Pop. (I960) 79,673; (1970) 72,691. 
SAINT-JUST, Louis Antoine Leon de (1767- 
94), French revolutionary leader, born in Decize, 
and educated in law at the University of 
Rheims. In 1789 he published the long poem 
Organt, in which he satirized the French mon- 
archy and aristocracy. He was in Paris in 1789 at 
the outbreak of the French Revolution (q.v.) and 
later became a lieutenant colonel of the na- 
tional guard in Blerancourt, in the department 
of Aisne. In 1792 he was elected as deputy for 
Aisne to the National Convention (q.v.). He 
voted for the execution of Louis XVI (q.v.). King 
of France, and became a close associate of the 
French revolutionist Maximilien de Robespierre 
(q.v.). Saint-Just was active in military affairs 
during the French Revolution and in 1794 he 
was elected president of the convention. He 
supported Robespierre during the Reign of Ter- 
ror in 1793-94 and took the leading part in the 
conviction of the revolutionist Georges Danton 
(q.v.). On July 27, 1794, at the downfall of Ro- 
bespierre, the convention ordered the arrest of 
St. -Just, and the following day he was executed. 
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SAINT KITTS or SAINT CHRISTOPHER, one 

of the Leeward Islands in the West Indies. Saint 
Kitts is traversed by a mountain range, the high- 
est point being Mt. Misery (4314 ft.). The aver- 
age annual temperature is 80° F. Sugar and mo- 
lasses are the chief products, together with 
some cotton and tobacco. Exports in the early 
1970's amounted to more than $8,000,000 annu- 
ally, of which sugar was valued at about 
$7,500,000. The population of the island (1971, 
33,664) consists primarily of descendants of Eu- 
ropeans and of West Africans. English is the offi- 
cial language, but local dialects are also spoken. 
The area is about 65 sq.mi. Basseterre (pop. 1970 
prelim., 13,055) is the chief port and capital. 

Saint Kitts is part of the State of St. Kitts-Nevis 
of the West Indies Associated States, which are 
in free association with Great Britain. Each state 
has control over its internal affairs, but foreign 
affairs and defense remain the responsibility of 
Great Britain. (Anguilla withdrew from the state 
in 1971.) The government of St. Kitts-Nevis is 
headed by a premier, who is assisted by a cabi- 
net, and an elected House of Assembly. 

History. Saint Kitts was discovered in 1493 by 
the Italian-born Spanish explorer Christopher 
Columbus (q.v.). It was made the site of the first 
English settlement in the West Indies in 1623. 
The island was seized by the French several 
times in the 17th and 18th centuries, but finally 
ceded to Great Britain by the Treaty of Utrecht 
in 1713. 

See also Leeward Islands; West Indies, The. 
SAINT LAURENT, city of Canada, in Quebec 
Province, on Montreal Island, 6 miles n.w. of 
Montreal. Chief industries of the city include 
the manufacture of aircraft parts, railway cars, 
textiles, chemicals, and iron and steel products. 
Saint Laurent is the site of Basile-Moreau Col- 
lege (1929), College de St. -Laurent (1847), St. 
Croix Seminary (1899), and the headquarters of 
the National Film Board of Canada. Saint Lau- 
rent was founded in 1845 on the site of a mis- 
sion dating back to 1720. It was incorporated as 
a city in 1955. Pop. (1976) 64,404. 

ST. LAURENT, Louis Stephen (1882-1973), 
Canadian statesman, born in Compton, Quebec 
Province, and educated at Saint Charles College 
and Laval University. He began to practice law 
in the city of Quebec in 1905, became professor 
of law at Laval University in 1914, and was pres- 
ident of the Canadian Bar Association from 1930 
to 1932. A prominent member of the Liberal 
Party of Canada, he entered government service 
in 1941 as minister of justice and attorney gen- 
eral in the Liberal cabinet of Prime Minister Wil- 
liam Lyon Mackenzie King (q.v.). In a by-elec- 


tion of 1942 St. Laurent was elected to the House 
of Commons from Quebec-East; he retained his 
seat in the house after the general elections of 
1945. In the same year he represented Canada at 
the San Francisco Conference, where he was in- 
strumental in establishing the United Nations 
(q.v.), and in 1946 he led the Canadian delega- 
tion at the first session of the General Assembly. 
In September, 1946, he was appointed secretary 
of state for external affairs. St. Laurent became 
head of the Liberal Party and prime minister in 
1948, after King retired. He resigned from these 
posts in 1957, when the Liberal Party was de- 
feated in general elections. St. Laurent's achieve- 
ments include the incorporation of Newfound- 
land as the tenth Canadian province in 1949 and 
the improvement of relations between the Eng- 
lish and French communities of Canada. His 
policy of encouraging foreign immigration sub- 
stantially increased the Canadian population. 
SAINT LAWRENCE, Fr. Saint-Laurent , great 
river of e. North America, about 1200 km (745 
mi.) long, the chief outlet of the Great Lakes 
(q.v.). The St. Lawrence R. system, which in- 
cludes the Great Lakes, is 3059 km (1900 mi.) 
long; its source is the Saint Louis R., in Minne- 
sota. 

The St. Lawrence proper rises in n.e. Lake On- 
tario and flows n.e. to the Gulf of St. Lawrence, 
at Anticosti Island. In its upper course, which 
includes the scenic Thousand Islands (q.v.), the 
river forms the boundary between Ontario, Can- 
ada, and New York State. It then widens into 
Lake St. Francis, which serves for a short dis- 
tance as the border between Ontario and Que- 
bec Province, Canada, before flowing wholly in 
Quebec for the remainder of its course. At Mon- 
treal the river expands to create Lake St. Louis, 
and below Sorel it forms the much larger Lac St- 
Pierre (Lake St. Peter). Below Quebec city the St. 
Lawrence broadens from a width of about 3.2 
km (2 mi.) to one of 145 km (90 mi.) at its 
mouth, where it discharges great quantities of 
water. Ocean tides extend up the river for about 
800 km (497 mi.), to Trois-Rivieres. The main 
tributaries of the St. Lawrence are the Ottawa, 
St. Maurice, and Saguenay rivers, from the n., 
and the Richelieu, St-Frangois (St. Francis), and 
Chaudiere rivers, from the s. 

The St. Lawrence is navigable by large ocean- 
going vessels as far upstream as Montreal, and 
somewhat smaller ships can continue to Lake 
Ontario via the Saint Lawrence Seaway (q.v.). 
Ice accumulations prevent navigation on the 
upper river from December to April. The St. 
Lawrence valley's farms produce dairy goods, 
fruit, potatoes, and grain. 
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The first European to visit the St. Lawrence R. 
was the French explorer Jacques Cartier (q.v.), in 
1535. The first permanent white settlement on its 
banks was established (1608) at present-day 
Quebec city by Samuel de Champlain (q.v.). 
SAINT LAWRENCE, GULF OF, large arm of 
the Atlantic Ocean, in e. Canada. It receives the 
St. Lawrence R. and is connected with the Atlan- 
tic by the Strait of Belle Isle, Cabot Strait, and 
the Strait of Canso. Islands in the gulf include 
Anticosti Island, Prince Edward Island (a Cana- 
dian province), and the Magdalen Islands. Its 
deep waters contain good fishing grounds. 


A small inland tanker entering the Saint Lambert Lock, 
the eastern entrance to the Saint Lawrence Seaway. 

Saint Lawrence Seaway Authority 

SAINT LAWRENCE SEAWAY, major develop- 
ment of the St. Lawrence R., s.e. Canada and n.e. 
United States, permitting oceangoing vessels to 
navigate between Montreal and Lake Ontario. 
The seaway is sometimes taken to include the 
Welland Ship Canal (q.v.), linking lakes Ontario 
and Erie, and the Sault Sainte Marie Canals 
(q.v.), between lakes Huron and Superior. The 
name St. Lawrence Seaway is also used to de- 
note the entire Great Lakes-St. Lawrence R. wa- 
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terway, which in effect forms a fourth coastline 
for Canada and the U.S. This article is limited to 
a discussion of shipping facilities on the upper 
St. Lawrence, plus a description of the adjacent 
St. Lawrence Power Project. 

The Seaway. From Montreal to Lake Ontario, 
a distance of 294 km (183 mi.), the Saint Law- 
rence (q.v.) rises in altitude by a total of 68 m 
(224 ft.) and has several regions of rapids. In the 
19th century Canada constructed canals and 
locks to allow commercial vessels to navigate 
this part of the river, and by 1900 all of the com- 
ponent waterways had a minimum depth of 4.3 
m (14 ft.). In 1954 Canada and the U.S. agreed to 
build a system capable of handling more traffic 
and larger ships. Construction of the St. Law- 
rence Seaway began that year, and it was 
opened in 1959. The seaway provides a continu- 
ous channel at least 8.2 m (27 ft.) deep and has 
seven locks. Tolls are charged for using the wa- 
terway, which is closed by ice from December 
to April. It is operated by the St. Lawrence Sea- 
way Authority (Canada) and the St. Lawrence 
Seaway Development Corporation (U.S.). 

The seaway is divided into five sections; see 
map, above. The Lachine section connects Mon- 
treal and w. Lake St. Louis (a widened part of the 
river). It includes a 29 km (18 mi.) canal bypass- 
ing the Lachine Rapids; the canal has two locks, 
named St. Lambert and Cote Ste. Catherine, 
which raise ships by a total of 13.6 m (45 ft.). The 
Soulanges section is made up of the 26 km (16 
mi.) Beauharnois Canal, between w. Lake St. 
Louis and E. Lake St. Francis (another broadened 
part of the river). The canal also has two locks, 
which together raise ships by 25 m (82 ft.). The 
47 km (29 mi.) Lake St. Francis section, from the 
E. part of the lake to Cornwall Island, rises by 
only 0.3 m (1 ft.); the section has a dredged 
channel but no locks. The 80 km (50 mi.) Inter- 
national Rapids section includes the Wiiey- 
Dondero Ship Channel, with the Bertrand H. 
Snell and Dwight D. Eisenhower locks (total lift, 
27.3 m/90 ft.), and the Iroquois Lock (lift, 1.8 
m/6 ft.). The 109 km (68 mi.) Thousand Islands 
section, the fifth part of the seaway, has dredged 
channels and no locks. The first three sections 
are wholly in Canada (Quebec and Ontario 
provinces), and the last two contain segments 
(notably the Wiley-Dondero Ship Channel) in n. 
New York. 

The seaway handles large quantities of cargo. 
In the late 1970's, 35,014,000 metric tons of 
freight moved upstream and 28,321,000 metric 
tons moved downstream annually. Upstream 
shipments consisted mainly of iron ore from 
Quebec Province and Labrador to ports on the 


Great Lakes; downstream cargo was made up 
principally of wheat, maize, barley, and soy- 
beans. 

The Power Project. The St. Lawrence R., with 
its great volume of flow and steep descent, is 
well suited to the production of hydroelectrici- 
ty. During 1954-60, roughly concurrent with the 
construction of the seaway, the large St. Law- 
rence Power Project was built at the Interna- 
tional Rapids section of the river. The project 
includes the Iroquois Dam (at Iroquois, On- 
tario) and the Long Sault Dam (near Massena, 
N.Y.), both used to control the river's flow, and 
the Robert Moses-Robert H. Saunders Power 
Dam (generating capacity, 1,600,000 kw). The 
power dam was built between Barnhart Island, 
N.Y., and Cornwall, Ontario; its generating ca- 
pacity is shared equally by the U.S. and Canada. 
ST. LEGER, Barry. See American Revolution: 
The Campaign of 1777-78; Oriskany, Battle of. 
SAINTES, LES. See Guadeloupe. 

SAINT-LO, city in France, and capital of Man- 
che Department, on the Vire R., 47 miles s.E. of 
Cherbourg. It is an administrative center and a 
market town. The principal industry is the proc- 
essing of local agricultural products, including 
cider, brandy, and cheese. Known before the 
6th century as Briovera, it was named after St. 
Lo, or Laudus, bishop of Coutances (d. 568). In 
the late 16th century it was a Calvinist center. 
During World War II (q.v.) the town was almost 
completely destroyed. After the war it was re- 
built, and medieval ramparts and the Gothic Ca- 
thedral of Notre-Dame, begun in the 14th cen- 
tury, were partly restored. Pop. (1968) 19,613. 
SAiNT LOUIS, principal city of Missouri and 
of the Mississippi Valley, one of the largest 
cities in population of the United States, on the 
w. bank of the Mississippi R., about 5 mi. from 
its confluence with the Missouri R., and about 
200 mi. above the confluence of the Mississippi 
with the Ohio R. On the E. bank of the Missis- 
sippi, opposite St. Louis, is the city of East Saint 
Louis, III. The city covers an area of 61,37 sq.mi. 
and is divided into sections by a series of shal- 
low valleys. It extends along the riverfront for 
about 19 mi., spreading westward from the river 
for about 7 mi., and rising from an altitude of 
385 ft. above sea level to 614 ft. The levee ex- 
tends for about 4 mi. along the central part of 
the riverfront, and the older industrial area is 
concentrated here. The newer industrial dis- 
tricts spread out from this section, extending 
along the railroads and other commercial ar- 
teries to outlying regions. Because of the vast 
industrial expansion of the city, many of the res- 
idential districts now lie in adjacent communi- 
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ties forming the St. Louis metropolitan area. 
One of the most important centers of transpor- 
tation in the U.S. and the second-largest railroad 
terminal in the country, St. Louis is served by 
numerous major and minor railroad lines, by 
major airlines, by bus and truck lines, and by 
barges and other craft on the Mississippi R. Sev- 
eral bridges span the river at St. Louis. 

Among the educational institutions in St. 
Louis and vicinity are Washington University, St. 
Louis University (qq.v.), the City College of Law 
and Finance, Harris Teachers College (1857), St. 
Louis College of Pharmacy (1864), Concordia 
Theological Seminary (Evangelical Lutheran; 
1839), Eden Theological Seminary (German 
Evangelical Synod of North America; 1850), Ken- 
rick Theological Seminary (Roman Catholic; 
1894), the St. Louis Institute of Music, and a new 
three-campus junior College District. Cultural 
facilities include the St. Louis Public Library, the 
Mercantile Library, the Artists' Guild, the St. 
Louis Symphony Orchestra, the Civic Grand 
Opera Association, and the municipal opera. 
On the river is the Jefferson National Expansion 
Memorial National Historic Site (q.v.), domi- 
nated by the Gateway Arch, designed by the 
Finnish architect Eero Saarinen (see under Saari- 
nen). The arch, which soars to a height of 630 ft., 
is the outstanding architectural structure in St. 
Louis and the tallest monument in the U.S. In 
Forest Park, the Jefferson Memorial, of white 
marble in semiclassical design, houses the col- 
lection of the Missouri Historical Society and 
the trophies and medals of the American aviator 
Charles A. Lindbergh (q.v.); and the St. Louis Art 
Museum, one of the outstanding art galleries of 
the U.S. Forest Park, covering an area of about 
1400 acres, also contains the zoological gardens 
and the municipal open-air theater. Numerous 


The Old Courthouse of Saint Louis is framed by the 
Gateway Arch. u.S. Dept, of the Interior 

smaller parks provide additional recreational fa- 
cilities, and the Missouri Botanical Gardens (125 
acres) are noted for a wide variety of plant life. 

Notable buildings in St. Louis are the public 
buildings flanking the Memorial Plaza, includ- 
ing the Civil Courts Building, tallest (375 ft.) 
building in the city, the U.S. Customs and 
Courts Building, the City Hall, the Soldiers Me- 
morial, and the Municipal Auditorium, contain- 
ing an opera house and an arena with seating 
capacities of 3500 and 12,500, respectively. Fac- 
ing Union Station on the plaza is the fountain 
"The Meeting of the Waters", designed by the 
Swedish-American sculptor Carl ,Mj|lej^(q?V.). 
Also in this section of the did 
Roman Cat h ; the Old Courthouse 
(1862), scenefof tfr# Dredi^cott trial (see Dre6 
Scott Case); land^ Busch Memorial Stadium,* 
home of the triaj or- league St. Louis Cardinals' 
baseball and football teams. St, Louis is gov- 
erned under the mayoral system. 

Commerce and Industry. The prominence of 
St. Louis as a commercial, distributing, manufac- 
turing, and financial center may be attributed to 
its central position^ffdm which it derives* access 
to abundant raw m|ted$U, sofrrcbs of fugLsfe^ 
ply, hydroelectric pp 

tion facilities, and a I ^r^labtfr^f o rce . The build- 
ing of many industrial parks in recent years has 
helped to encourage industries to stay within 
central St. Louis. The city is one of the world's 
leading markets for wool, lumber, hides, horses 
and mules, grain, drugs, dry goods, and hats. It is 
a leading manufacturer of transportation equip- 
ment, second only to Detroit, Mich., in automo- 
bile assembly, and a major producer of jet air- 
craft and of components for the U.S. space 
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program. Other chief industries are food prod- 
ucts. chemicals, drugs, clothing, primary metals, 
paper and paper products, toys, electrical ma- 
chinery printing, and beer brewing. The exten- 
sive wholesale and jobbing houses in St. Louis 
sen. e fourteen Midwestern States, and the city 
aiso has a vast retail trade. The city is the head- 
quarters for the Federal Reserve Bank of the 
Eighth District and the site of a Federal Land 
Bank and other Federal agencies. 

History. St. Louis was founded in 1764 as a fur- 
trading station by Rene Auguste Chouteau (see 
under Chouteau), representing the interests of 
Pierre Laclede (1724-78), a French merchant in 
New Orleans. It was named in honor of the 
13th-century Saint Louis, or Louis IX (q.v.), King 
of France. The settlement came into Spanish 
possession in 1763 and, as the capital of Upper 
Louisiana, under actual Spanish authority in 
1770. On March 9, 1804, Upper Louisiana was 
formally transferred to the U.S., in accordance 
with the terms of the Louisiana Purchase (q.v.), 
concluded the year before. Under the Ameri- 
cans, St. Louis became successively the seat of 
government of the District of Louisiana in 1804, 
of the Territory of Louisiana in 1805, and of the 
Territory of Missouri in 1812. It was incorpo- 
rated as a village in 1808, and in the same year 
the first newspaper west of the Mississippi R., 
the Louisiana Gazette , was founded at St. Louis. 
The city of St. Louis was chartered in 1822. Until 
almost the middle of the 19th century the fur 
trade remained the principal industry of the 
city, with many great fur companies competing 
for dominance, including the American Fur 
Company of John Jacob Astor ( see under 
Astor). 

In the 19th century, with the enormous in- 
crease of river traffic and later of railroad trans- 
portation, St. Louis developed in commercial 
and industrial importance. Many European im- 
migrants, notably from Germany and Ireland, 
settled in the city. During the Civil War, St. 
Louis was a center of Union sympathy. After the 
war the city continued to progress in all fields of 
development. It became the center of a philo- 
sophic and cultural school known as the St. 
Louis Movement. Based primarily upon the 
teachings of the German philosopher Georg 
Wilhelm Hegel (q.v.), the movement had an im- 
portant influence on the cultural development 
of the Midwest. In 1904 St. Louis was the site of 
the Louisiana Purchase Exposition (see Exhibi- 
tions and Expositions), from which the Jefferson 
Memorial and the St. Louis Art Museum remain. 
Population. Between 1910 and 1950 the popu- 
lation of St. Louis increased from 687,029 to 


856,796. In 1960 the population was 750 026- i 
1970 it was 622,236. ' ' n 

SAINT LOUIS PARK, city of Minnesota j n 
Hennepin Co., on Minnehaha Creek, adjoining 
Minneapolis on the s.w., 5 mi. from the city cen- 
ter. Local manufactures include glass and plastic 
products, dental supplies, food products, and 
tools. The county Historical Society Museum is 
in the city. Settled in 1853, it was incorporated 
as a city in 1955. Pop. (1960) 43,310- ( 1970 ) 
48,883. ' 1 

SAINT LOUIS UNIVERSITY, coeducational 
Roman Catholic institution of higher learning 
situated in Saint Louis, Mo., founded in 1818 by 
the Society of Jesus (see Jesuits). The university 
is under the control of a board of trustees of 
thirty-two members, eleven of whom are Jesuits. 
The university comprises the colleges of arts 
and sciences and aeronautical technology; the 
schools of commerce and finance, dentistry, di- 
vinity, engineering and earth science, law, med- 
icine, nursing and health services, and social 
service; and a graduate school. The university 
confers baccalaureate degrees in arts and sci- 
ences, business, engineering, medical record 
science, medical thechnology, nursing, physical 
therapy, radiologic technology, aerospace engi- 
neering, administration, and meteorology. The 
degree of master is conferred in arts and sci- 
ences, business, dentistry, education, engineer- 
ing, nursing, social work, and theology. Doc- 
toral degrees are conferred in the arts and 
sciences, business, dentistry, education, health 
organization research, law, medicine, and theol- 
ogy. The university also confers licentiates in 
philosophy and sacred theology. The courses of 
the Parks College of Aeronautical Technology, a 
branch of the university, are given at Parks Air- 
port, East St. Louis, III. University admission is 
open to persons of alt religious faiths; generally, 
about one third of the student body is non- 
Catholic. In 1968 the university library housed 
some 773,000 bound volumes. In 1968 enroll- 
ment totaled 11,333 students, the faculty totaled 
1668, and the endowment of the university was 

about $21,000,000. 

SAINT LUCIA, British-associated State of the 
West Indies, occupying one of the Windward 
Islands, between Martinique and Saint Vincent. 
Of volcanic origin, the island is crossed, n. to s., 
by a wooded mountain range and features many 
streams and fertile valleys. Bananas, cocoa 
beans and coconut derivatives are the leading 
products. Castries, the capital and chief port 
(pop., 40,000), has one of the best harbors in the 
West Indies. The climate is mild, despite heavy 
rainfall. 
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Saint Lucia is believed to have been discov- 
ered about 1500. The first successful colony was 
founded in 1635 by the French, who signed a 
treaty with the native Carib (q.v.) in 1660. Eng- 
land held the island between 1663 and 1667. The 
island changed hands between England and 
France several times before Great Britain took 
final possession in 1815. On March 1, 1967, Saint 
Lucia was granted self-rule in association with 
Great Britain, which continues to govern its de- 
fense and foreign affairs. Area, 238 sq.mi.; pop. 
(1970) 101,064. 

SAINT-MALO, city and port of France, in llle- 
et-Vilaine Department, on the English Channel, 
at the mouth of the Ranee R., 40 miles n.w. of 
Rennes. It is an active seaport, with passenger 
and freight service to Great Britain, and is part 
of a popular resort area. The principal industries 
are shipbuilding, lacemaking, and cordage and 
chain manufacturing. The town is on a rocky 
promontory. It was founded in the 6th century 
and is encircled by ramparts dating from the 
12th century. Saint-Malo was severely damaged 
during World War II, but has been partially re- 
built. Pop. (1968) 43,722. 

SAINT MARK'S CATHEDRAL (It. San Marco), 
Roman Catholic cathedral in Venice, Italy, origi- 
nally the chapel attached to the Doge's Palace, 
residence and seat of government of the Vene- 
tian rulers, and since 1807 the cathedral of Ven- 
ice. It is named for the patron saint of Venice, 


The Byzantine interior of Saint Mark's Cathedral in 
Venice, Italy. Aiinari 

the evangelist Saint Mark (q.v.), whose reputed 
remains were transported from Alexandria, 
Egypt, to Venice early in the 9th century. The 
present structure occupies the site of a 9th-cen- 
tury wooden church, built to hold the relics of 
the saint, and was constructed in large part be- 
tween 1047 and 1094. The doge Domenico Con- 
tarini (r. 1043-71) employed both Byzantine and 
Lombard architects, and the result was a unique 
blending of styles; see Byzantine Art; Roman- 
esque Art and Architecture. The plan of the 
building, derived from the Church of the Holy 
Apostles in Constantinople (now istanbul, Tur- 
key), is a Greek cross of equal arms, covered by 
a large central dome and by a dome over each 
of the arms. Important alterations were made 
beginning in the 12th century, including the 
addition of the present vaulted narthex, or 
vestibule, and the elaboration and addition of 
mosaic and marble decorations on the interior 
and exterior. In the 13th century copper domes 
overlaid with gold were placed over the original 
cupolas, and in the 15th century ornaments in 
the Gothic style were added to the exterior (see 
Gothic Architecture). Saint Mark's was adorned 
with spoils from numerous other buildings, 
both in the East and in Italy. These spoils 
include the four bronze horses from Constanti- 
nople that were added in 1204. The Pala d'oro, 
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or retable of the altar, is one of the finest exam- 
ples of the art of goldsmiths and jewelers. 
SAINT MARTIN, island of the West Indies, 
one of the Leeward islands, between the islands 
of Anguilla and Saint-Barthelemy. The northern 
portion, called Saint-Martin, is a dependency of 
the French overseas department of Guadeloupe; 
the southern portion, called Sint Maarten, is in- 
ternally self-governed, and associated with the 
Netherlands. Agriculture and industry are lim- 
ited, but the tropical, breezy climate and natural 
beauty of Saint Martin attract many tourists. The 
French capital, Marigot, and the Dutch capital, 
Philipsburg, are both free ports. The Dutch and 
the French simultaneously occupied the island 
in 1648 and on March 23 of that year they agreed 
to divide it. Area of the French possession, 21 
sq.mi.; area of the Dutch section, 16 sq.mi. Pop. 
of the entire island (1971) 7778. 
$AINT-MAUR-DE$-FOS5£S, city of France, in 
Vai-de-Marne Department, on a bend of the 
Marne R. adjoining Paris on the S.E., and 8 mi. 
from the city center. Lying s.E. of the Bois de 
Vincennes, a part of Paris, it is connected with 
the capital by road and rail. Manufactures in- 
clude furniture, leather goods, electrical equip- 
ment, apparel, and perfume. A treaty was signed 
there in 1465 between Louis XI (q.v.). King of 
France, and the rebellious nobles of Burgundy 
(q.v.). Pop. (1968) 77,569. 

SAINT-MAURICE, river of S. Quebec Prov- 
ince, Canada, 563 km (350 mi.) long. It rises in 
Reservoir Gouin, in the Laurentian Mts. and 
flows s.E. to the Saint Lawrence R., at Trois-Riv- 
ieres. The river has several hydroelectric plants, 
and is also used to float logs to processing 
plants. Its chief tributary is the Matawin R. 
SAINT-MI HIEL, BATTLE OF, first engagement 
of World War I (q.v.) in which United States 
forces fought independently. The battle oc- 
curred in the town of St.-Mihie! (pop. in 1968, 
5382), in Meuse Department, France, 20 miles 
s.E. of Verdun. After victory at Chateau-Thierry 
(see Marne, Battle of the), on July 18, 1918, U.S. 
troops under General John Joseph Pershing 
(q.v.) prepared to attack the St.-Mihiel salient, a 
position held by the Germans since September 
1914. 

The attack opened on Sept. 12, 1918, during 
the evacuation of the area by the Germans. The 
U.S. troops captured Saint-Mihiel and cut off 
the retreating Germans on the first day of battle. 
Two American regiments took more than 16,000 
prisoners, suffering themselves fewer than 7500 
casualties during the operations. 

SAINT MORITZ, town of Switzerland, in 
Graubunden Canton, on the Inn R. and the Lake 
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of St. Moritz, in the Upper Engadine, about 85 
miles S.E. of Zurich. Surrounded by high peaks 
St. Moritz is a winter and summer resort. It has 
become one of the leading winter sports centers 
of the world. The Winter Olympics (q.v.) were 
held here in 1924 and 1948. The town was 
known for its mineral springs in the 15th cen- 
tury; the nearby St. Moritz-Bad is a noted spa 
Pop. (1970) 5699. 

SAINT-NAZAIRE, city and port of France, in 
Loire-Atlantique Department, at the mouth of 
the Loire R., about 40 miles n.w. of Nantes. It is 
one of the chief Atlantic seaports of France, and 
is a major shipbuilding center. Active trade is 
carried on from the port with nations in Europe, 
Africa, and the Americas. Minerals, agricultural 
products, and textiles are exported; wood, coal, 
and metal are the chief imports. During World 
War II (q.v.), on March 28, 1942, a British com- 
mando raid destroyed the German-held docks 
and submarine facilities; by the following year 
the town had been virtually destroyed by Allied 
bombings. Pop. (1968) 63,289. 

SAINT-OUEN, city and port of n. France, in 
Seine-Saint-Denis Department, on the Seine R. 
just n. of Paris. It is a commercial and industrial 
center and has extensive port facilities. Manu- 
factures of the city include motor-vehicle parts, 
electrical equipment, machine tools, and pro- 
cessed food. At Saint-Ouen on May 2, 1814, 
Louis XVIII (q.v.) declared himself the constitu- 
tional monarch of France. Pop. (1968) 48,886. 
SAINT PATRICK'S CATHEDRAL, Roman 
Catholic cathedral of the archdiocese of New 
York, in midtown New York City. It is one of the 
outstanding examples of the Gothic revival style 
of architecture (see Revival). The white marble 
edifice, designed by the American architect 
James Renwick (q.v,), was begun in 1858 and 
dedicated in 1879. The building design is pre- 
dominantly derived from the French Gothic 
style of the 13th century; see Gothic Architec- 
ture. The plan is in the shape of a Latin cross 
more than 300 ft. long. The cathedral has three 
aisles, side chapels, and an ambulatory around 
the apse leading to other chapels. The notable 
features of the cathedral include the decorated 
bronze doors at the main entrance, the stained- 
glass windows, and the massive bronze altar. 
The twin spires are 330 ft. high. 

A Protestant cathedral in Dublin, Ireland, and 
several other Roman Catholic cathedrals in the 
United States bear the name of St. Patrick's. 
SAINT PAUL, capital and second-largest city 
in population (1970) of Minnesota, and county 
seat of Ramsey Co., on both sides of the Missis- 
sippi R., adjacent to Minneapolis on the w., with 




which it forms the Twin Cities. The capital is at 
the foot of the rapids, 7 mi. below Saint Antho- 
ny's Falls; it rises over a series of terraces from 
an elevation of 687 ft. at the banks of the river to 
1060 ft. in the n.e. part of the city. The city covers 
an area of 55.44 sq.mi. The railroad yards and in- 
dustrial establishments are on the lower level, 
the retail district on higher ground, and the resi- 
dential section in the still more elevated area. A 
major transportation center, St. Paul is served by 
airlines operating out of the Minneapolis-St. 
Paul International Airport, buslines, major rail- 
roads, barge lines on the Mississippi, and many 
motor-freight carriers. The 2200-acre park sys- 
tem includes Como Park (450 acres), with a zoo 
and a conservatory. The city is the site of the St. 
Paul Winter Carnival, held annually since 1886, 
and the Minnesota State Fair. Metropolitan Sta- 
dium, with a seating capacity of 49,000, is the 
home of the professional Minnesota Vikings of 
the National Football Conference and the Min- 
nesota Twins baseball team of the American 
League. Notable buildings in St. Paul include the 
State Capitol, designed by the American archi- 
tect Cass Gilbert (q.v.), and the modern City 
Flail and Court House, before which stands the 
44-ft. onyx statue the Indian Cod of Peace. 
Under construction in the early 1970's was Capi- 


tal Centre, a $200,000,000 project for renewal of 
the central business district, including munici- 
pal, industrial, commercial, and banking estab- 
lishments among many others. 

The city is widely known as an educational 
and cultural center. Educational institutions in 
St. Paul include the University of Minnesota 
(q.v.), the International Institute, Hamline Uni- 
versity (Methodist; 1854), Macalester College 
(1874), College of Saint Catherine (1905), Col- 
lege of Saint Thomas (1885), Bethel College and 
Seminary (Baptist), Concordia College (Lu- 
theran), Saint Paul Bible College, William Mit- 
chell College of Law, Lakewood Junior College, 
the Technical Vocational institute, Luther Theo- 
logical Seminary, Saint Paul Seminary (Roman 
Catholic), and United Theological Seminary. 
Cultural facilities include the St. Paul Public Li- 
brary, with 650,000 volumes, the James J. Hill 
Reference Library, the Minnesota Historical So- 
ciety, the Arts and Science Center, and the Min- 
nesota Museum of Natural History. The city is 
governed under the commission system, with a 
mayor, a comptroller, and six councilmen head- 
ing the departments of government. 

Commerce and Industry. The city is an im- 
portant commercial and distribution center and 
one of the most varied industrial and manufac- 
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furing cities in the United States. With Min- 
neapolis, St. Paul is part of the fourth-largest 
electronics center in the U.S. The St. Paul area 
ranks second in the nation as a livestock market, 
fourth in printing and publishing, and fifth in 
manufacture of cosmetics. Other major in- 
dustries are petroleum refining, brewing, and 
the manufacture of tapes and abrasives, hoisting 
equipment, detergents, fire pumps, and com- 
puters. 

History. The site of St. Paul was first settled in 
1838. In 1841 Father Lucian Galtier, a Roman 
Catholic missionary, built a log chapel in the 
settlement and dedicated it to Saint Paul (q.v.). 
The town was platted in 1847 and incorporated 
in 1849. In the latter year the first legislature of 
the Territory of Minnesota met in St. Paul, 
which was made the capital of the Territory and 
retained that status when Minnesota became a 
State in 1858. Chartered as a city in 1854, until 
about 1890 the economy of St. Paul depended 
largely on trade and transportation. Thereafter, 
however, manufacturing began to develop and 
the city achieved its position as an educational 
and cultural center. 

Population. Between 1910 and 1950 the popu- 
lation of St. Paul increased from 214,744 to 
311,349. In 1960 the population was 313,411, and 
in 1970 it was 309,980. 

SAINT PAUL'S CATHEDRAL, cathedral of the 
Church of England, in London. It was designed 
by the British architect Sir Christopher Wren 
(q.v.), and is one of the most famous churches 
in Europe. The cathedral was constructed be- 
tween 1675 and 1710 on the site of an older 
church that was destroyed in the great fire of 
1666. The plan is a Latin cross more than 500 ft. 
long and more than 100 ft. wide. The building 


has a colonnaded and pedimented front two 
stories high; the magnificent dome at the cros S ° 
ing, which rests on a colonnaded drum reache" 
a height of 384 ft. Famous Englishmen buried in 
St. Paul's include the admiral Horatio Nelson 
the painter Sir Joshua Reynolds, the soldier Ar 
thur Wellesley, 1st Duke of Wellington (qq V )' 
and Wren. ' jl 

SAINT PAUL'S SCHOOL, private secondary 
school of England, founded in 1509 by the Eng- 
lish classical scholar and theologian John Cole! 
(q.v.), dean of Saint Paul's Cathedral (q. v .), Lon- 
don. The first schoolhouse, erected in St, Paul's 
churchyard, was destroyed by fire in 1666. The 
school was rebuilt in 1674 and again in 1824 In 
1884 new school buildings were erected in 
Hammersmith, a borough of London, and in 
1968 the school was moved to Barnes, a south- 
western suburb of the city. Among its former 
students were such Englishmen as the poet John 
Milton, Samuel Pepys the diarist, the military 
commander John Churchill, 1st Duke of Marlbo- 
rough, and Major John Andre the British soldier 
and spy of the American Revolution (qq.v.). In 
1969-70 about 620 pupils attended St. Paul's 
School. 

SAINT PETER'S BASILICA, Roman Catholic 
church in Vatican City, Italy, adjacent to the Pal- 
ace of the Vatican, and known as the world cen- 
ter of Roman Catholic worship. It is used by the 
pope to celebrate important masses and on 
other major occasions. The present structure su- 
perseded a 4th-century basilica that was built 
under the Roman emperor Constantine I (q.v.) 
on the site of the tomb of the Apostle Peter 
(q.v.). Work on the new church began in 1450, 
and in 1506 the plan of the Italian architect Bra- 
mante was accepted by Pope Julius II (qq.v.). 

The Basilica of Saint 

Peter , adjoining the Vati- 
can in Rome. upi 




The basilica was to be a Greek cross, with a 
dome surmounting each arm. After the death of 
Julius II, the work was continued by the Italian 
artists Raphael (q.v.) and Giuliano da Sangallo 
(1445-1516). in 1547, the Italian Renaissance 
sculptor and architect Michelangelo (q.v.) was 
given control of the project. He designed a 
number of chapels and apses and planned the 
great central dome, which was completed after 
his death by the Italian architect Giacomo della 
Porta (1541-1604). In 1606, the form of the 
building was changed to a Latin cross by the 
Roman architect Carlo Maderno (1556-1629), 
who lengthened the nave and constructed the 
facade. In 1667 the Italian artist Giovanni Lo- 
renzo Bernini (q.v.) built the vast colonnade 
that surrounds the forecourt of the church, the 
Piazza di San Pietro. 

Saint Peter's Basilica is the largest Christian 
church in the world. The central dome rises 
more than 400 ft. above the pavement, and the 
long nave is closed by a bronze baldachino, or 
canopy, 95 ft. high, designed by Bernini. Be- 
neath the altar is a crypt containing the tomb of 
Saint Peter. The church contains many out- 
standing examples of Renaissance and baroque 
(qq.v.) art, including the "Pieta", a sculpture 
(1498) by Michelangelo. 

SAINT PETERSBURG, city and port of Florida, 
in Pinellas Co., on the s. tip of a large peninsula 
that separates Tampa Bay and the Gulf of Mex- 
ico, 18 miles s.w. of Tampa. Three bridges cross 
Tampa Bay to connect the city with the Florida 
mainland. Saint Petersburg is a popular winter 
resort, and is known for its extensive beaches 
and parks, which occupy a waterfront 33 mi. 
long. It is the home port of a large commercial 
fishing fleet; manufactures include fishing 
equipment and food products. Founded in 1876, 
St. Petersburg was incorporated as a city in 1903. 
It first gained prominence during the Florida 
land booms of 1911 and 1924. Pop. (1960) 
181,298; (1970) 216,232. 

SAINT PETERSBURG, capital of czarist Russia. 
See Leningrad: History . 

SAINT-PIERRE, town on the island of Marti- 
nique, French West Indies, in the Caribbean 
Sea, 11 miles n.w. of Fort-de-France. Now a tour- 
ist center, the town was founded in 1635 near 
the base of the volcano Mont Pelee (q.v.). It was 
the largest and most important city on Marti- 
nique until Mont Pelee erupted in May, 1902, 
kilting all but one of the estimated 30,000 resi- 
dents of the town. Saint-Pierre never recovered; 
those who reside there now occupy dwellings 
among the ruins. A museum of volcanology has 
been established in the town. Pop (1968) 6668. 


SAINT-SAENS 

SAINT-PIERRE, Jacques Henri Bernardin de. 

See Bernardin de Saint-Pierre, Jacques Henri. 
SAINT PIERRE AND MIQUELON, overseas 
department of France, in the n. Atlantic Ocean, 
10 miles s. of Newfoundland, Canada, it consists 
of two small groups of islands with a total area 
of 93 sq.mi. The main islands are St. Pierre, Mi- 
quelon, and Langlade, the latter two connected 
by a low, sandy isthmus. The islands are mostly 
barren and rocky, but are of great importance as 
a center for cod fishing. In the mid-1970's the 
department's annual exports, mainly marine 
supplies, cattle, and fish, were valued at about 
$13,353,000. The principal town is St. Pierre on 
the southernmost island. Maritime climatic con- 
ditions prevail, but are made more severe by the 
cold Labrador Current (q.v.) flowing past the is- 
lands from the N. 

The population (1974 census, 5840) is largely 
descended from French settlers. The people en- 
joy full French citizenship. The department is 
governed by a prefect representing the pres- 
ident of France and a general council composed 
of fourteen popularly elected members. The de- 
partment is represented in the French parlia- 
ment by one senator and one deputy, both 
elected. 

The Portuguese explorer Joao Alvarez Fagun- 
des is believed to have discovered the islands in 
1520. The first permanent settlement was made 
by French fishermen in 1604. In 1713, following 
a British victory in Queen Anne's War, France 
ceded St. Pierre and Miquelon to Great Britain. 
By the Treaty of Paris of 1763 they were returned 
to France. Thirty years later, during the Napole- 
onic Wars, they were seized by Great Britain, 
but were permanently restored to France by the 
Treaty of Paris in 1814. During World War II the 
Free French troops of General Charles de Gaulle 
(see De Gaulle) occupied the islands. 
SAINT-SAENS, (Charles) Camille (1835- 
1921), French composer, pianist, and organist, 
born in Paris. He made his debut as a pianist at 
the age of ten and later studied at the Paris Con- 
servatory. In 1853 he composed his first sym- 
phony, and from 1858 to 1877 he was organist at 
the Church of the Madeleine in Paris. His most 
famous work, the opera Samson et Dalila, was 
composed in 1877. During the last part of his life 
Saint-Saens traveled widely in North Africa and 
the Americas. His music, which is written in the 
classical French tradition, is elegant and precise 
in detail and form and combines the lyrical style 
common to 19th-century French music with a 
more formal quality. Among his other works are 
the symphonic poems ie Rouet d'Omphale 
("Omphale's Spinning Wheel", 1871 ) and Danse 


57 



SAINT-SIMON 


Macabre ("Dance of Death", 1874), the Third 
Symphony in E flat minor (1886), and the suite 
for orchestra with two pianos, Le Carnaval des 
Animaux (“Carnival of the Animals", 1886). 
SAINT-SIMON, Comte de, Claude Henri de 
Rouvroy (1760-1825), French socialist, born in 
Parts. At the age of sixteen he went to the 
United States to fight in the American Revolu- 
tion. When he returned to France, he supported 
the revolution there, giving up his title. He is 
considered to be one of the founders of modern 
socialism (q.v.). His writings present arguments 
in favor of a social organization directed by men 
of science and industry for the benefit of the 
whole society. The students of Saint-Simon or- 
ganized and popularized his ideas after his 
death, and his principles became known as the 
philosophy of Saint-Simonianism. His major 
work is Le Nouveau Christianisme (“The New 
Christianity", 1825). 

SAINT-SIMON, Due de, Louis de Rouvroy 

(1675-1775), French writer of memoirs, born in 
Paris. He served in the French army until 1702, 
when he established himself at the court of 
Louis XIV (q.v.) at Versailles. Because of his 
quick temper and sharp tongue, he was unpop- 
ular with the king and consequently held only 
minor positions at court. Saint-Simon's observa- 
tions of court life, together with contemporary 
journals and memoirs, formed the basis of his 
Memoires, written between 1739 and 1751 and 
published in 1788. His account of the court of 
the French monarch is a classic of French prose 

The west side of Saint Sophia , in Istanbul , Turkey. 


and a detailed study of that period in French 
history. The work is especially notable for its 
vivid character sketches. Selections from thevo- 
luminous work appeared in an English transla- 
tion in 1958. 

SAINT SOPHIA or SANTA SOPHIA, museum 
of Byzantine art in Istanbul, Turkey, formerly a 
mosque, and originally the Christian Church of 
the Divine Wisdom (Gr., Hagia Sophia). It was 
built between 532 and 537 by the Greek archi- 
tects Anthemius of Tralles (fl. 6th cent.) and Isi- 
dorus of Miletus (fl. 6th cent.) at the command 
of the Byzantine emperor Justinian I (q.v.). The 
outstanding feature of the edifice is the great 
central dome, 102 ft. in diameter and 184 ft. 
high, carried on pendentives that are borne by 
four huge arches; see Dome. Around the base of 
the dome are forty arched windows. All of the 
interior is covered with marble and gold mosaic. 
After the Turkish conquest of Constantinople 
(now istanbul) in 1453, the church was con- 
verted to a mosque. Four minarets were erected 
at the corners of the edifice and the interior was 
whitewashed to obliterate the Christian decora- 
tions. 

Saint Sophia represents the greatest achieve- 
ment of Byzantine art (q.v.), and the designs of 
many mosques in Constantinople and other 
Turkish cities were based on its design; see 
Islamic Art and Architecture. The building has 
been secularized, and the whitewash has been 
removed from the mosaics. 

SAINT THOMAS. See Virgin Islands of the 
United States. 

SAINT THOMAS. See Sao Tome and Principe. 
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SAINT THOMAS NATIONAL HISTORIC SITE. 

See National Park Service. 

SAINT VALENTINE'S DAY, February 14, a 
holiday honoring lovers. It is celebrated by the 
custom of sending greeting cards or gifts to ex- 
press affection. The cards, known as valentines, 
are often designed with hearts to symbolize 
love. The holiday probably derives from the an- 
cient Roman feast of Lupercalia (Feb. 15), for 
which young Roman men and maidens drew 
partners for the coming year by lottery. The fes- 
tival gradually became associated with the feast 
day (Feb. 14) of two Roman martyrs, both 
named Saint Valentine, who lived in the 3rd 
century. Saint Valentine has traditionally been 
regarded as the patron saint of lovers. The holi- 
day is also associated with the legend that birds 
choose their mates on this date. 

SAINT VINCENT, island in the Caribbean Sea, 
one of the Windward Islands, politically a mem- 
ber of the West Indies Associated States; see 
West Indies, The. The island is situated between 
about iat. 13°10' N. and lat. 13°20' N. and long. 
61°10' W. and long. 61°18' W. The island is tra- 
versed from N. to S. by a chain of volcanic 
mountains which rise to 4049 ft. in the volcano 
Soufriere. The average annual temperature is 
about 75° F. The area is 150 sq.mi. The popula- 
tion (1960 census) was 79,948; the United Na- 
tions estimated (1971) 90,000. Saint Vincent has 
a population density of 600 per sq.mi. (U.N. est. 
1971). Kingstown (pop., 1972 est., 22,000) is the 
capital. Saint Vincent and Grenada share the ad- 
ministration of the Grenadine Islands. The 
population consists primarily of Blacks, and 
English is the official language. 

The chief agricultural products are bananas, 
arrowroot, and sweet potatoes. Secondary prod- 
ucts include nutmeg, mace, cocoa, cotton, and 
various food crops. Exports in the early 1970's 
amounted to some $7,000,000 annually. The is- 
land received associated status from Great Brit- 
ain in 1967, granting it full internal self-govern- 
ment, under the administration of Hywel 
George (1924- ). Foreign affairs and defense 

remain the responsibility of Great Britain. The 
insular government is headed by a chief minis- 
ter, who is assisted by a cabinet. Saint Vincent's 
unicameral legislature, the House of Assembly, 
has thirteen elected members, three nominated 
members, and one official member. 

The island was discovered by the Italian-born 
navigator Christopher Columbus (q.v.) in 1498 
and settled by the British in 1762; it became a 
British colony in 1763. 

SAINT VITUS'S DANCE or CHOREA, disease 
characterized by involuntary spasmodic move- 


ments of muscles in the entire body, and espe- 
cially the face and limbs. The disease usually 
causes emotional instability, depression, and ir- 
ritability. It is commonly associated with rheu- 
matic fever (q.v.). The causes of Saint Vitus's 
dance are not entirely known. The term origi- 
nated in the Middle Ages, when afflicted people 
invoked the aid of the Christian child martyr 
Saint Vitus (d. late 3rd cent.). 

Saint Vitus's dance chiefly affects children be- 
tween the ages of seven and fourteen and is 
more frequent in girls than in boys. The disease 
generally lasts for six to eight weeks, usually fol- 
lowed by automatic recovery. Treatment in- 
volves bed rest and the administration of seda- 
tives. 

SAIPAN, island of the Pacific Ocean, second 
largest of the Mariana Islands (q.v.), about 150 
miles n.e. of Guam. It is approximately 47 sq.mi. 
in area. Tanapag, the chief town, is located on 
the w. side of the island. The principal industry 
of Saipan is the cultivation of sugarcane. Coco- 
nuts, coffee, and tropical fruits are also grown 
and exported. During World War II, the island 
was captured by United States forces in 1944, 
and it was used as a base for air attacks against 
the Japanese mainland. Saipan is the headquar- 
ters of the U.S. High Commissioner of the Trust 
Territory of the Pacific Islands. Pop. (1970) 7967. 
SAKAI, city of japan, on the island of Honshu, 
on Osaka Bay, 6 miles s.w. of Osaka. Major in- 
dustries include the manufacture of chemicals, 
machinery, cutlery, and textiles. In the 16th cen- 
tury, Sakai was a major inland seaport. It de- 
clined because of the silting of its harbor. Today 
Sakai is part of the Osaka (q.v.) industrial belt. 
Pop. (1970) 594,000. 

SAKE or SAKI, fermented rice beer (q.v.), na- 
tive to japan and usually consumed hot or 
warm; see Brewing; Fermentation. Sake is some- 
times referred to as rice wine because of its high 
alcoholic content, which varies from 14 to 18 
percent. The brewing process, which is many 
centuries old, lasts about six weeks and starts 
with the mixing and kneading together of 
steamed rice, called koji, with a cultivated mold 
and water. This mixture is heated and then fer- 
mented in large vats, sometimes in the presence 
of a yeast. Contamination of this brew is pre- 
vented by the addition of lactic acid (q.v.), and 
the liquor is then filtered. 

SAKHALIN, formerly SAGHAUEN (Jap. Kara- 
futo), island of the Soviet Union, in the Russian 
S.F.S.R., in the Sea of Okhotsk, separated from 
the e. coast of the Soviet Union by the Tatar 
Strait and from the Japanese island of Hokkaido 
to the s. by La Perouse Strait. Mountain ranges 
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traverse the island from n. to s., and the chief 
ri\ers are the Poranay and the Tym. Sakhalin is 
600 mi. long from north to south; the width is 15 
mi. to 100 mi. industries include fishing, mining, 
and lumbering. Oil and coal are the primary 
mineral products. 

In 1855, the Russians and Japanese established 
a joint condominium over Sakhalin. According 
to the terms of the Treaty of Saint Petersburg 
(1875), however, japan relinquished its claims to 
Russia in exchange for the Kuril Islands (q.v.). In 
1905, at the close of the Russo-Japanese War 
(q.v.), Sakhalin was divided between the Japa- 
nese and the Russians. The portion of the island 
s. of lat. 50° N. was assigned to japan, and the 
remainder to Russia. In 1945, following World 
War SI, the entire island again became a posses- 
sion of the U.S.S.R. 

SAKHAROV, Andrei Dmitrievich (1921- ), 

Soviet nuclear physicist and winner of the No- 
bel Peace Prize. 

Born in Moscow on May 21, 1921, he gradu- 
ated from Moscow State University in 1942 and 
continued his studies during World War II, tak- 
ing his doctorate in physics at the P. N. Lebedev 
Institute in 1947. From 1948 to 1956 he did re- 
search in controlled nuclear fusion, and, with 
Igor Tamm (q.v.), made a proposal that led to 
the construction of the Soviet hydrogen bomb. 
In 1953 he became a member of the Academy of 
Sciences of the Soviet Union. After 1961, when 
he made a formal protest against the atmo- 
spheric testing of a hydrogen bomb by the 
U.S.S.R., his activities were increasingly directed 
toward political questions and less toward sci- 
ence. By 1968, he had virtually abandoned sci- 
entific research, becoming instead a spokesman 
for civil liberties in the U.S.S.R. and for interna- 
tional disarmament and nuclear weapons con- 
trol. For these activities Sakharov was awarded 
the 1975 Nobel Peace Prize, but the Soviet gov- 
ernment would not permit him to go to Norway 
to accept it. 

SAKl. See Monkey. 

SAKI, pen name of Hector Hugh Munro (q.v.). 
5ALADIN, or (Arab.) SALAH-AL-DfN, YUSUF 
IBN-AYY0B (1138-93), Sultan of Egypt and Syria, 
born in Tikrit, Mesopotamia, He succeeded his 
uncle as grand vizier of Egypt in 1169, and in 
1171 he overthrew the dynasty of the Fatimids 
(see Caliph). In 1175 Saladin became the first Ay- 
yubid sultan of Egypt and Syria. His Muslim 
armies defeated Christian forces near Tiberias in 
1187. His subsequent capture of Acre and Jeru- 
salem led to the Third Crusade; see Crusades: 
Third Crusade (1189-92). 

SALAMANCA, city in Spain, and capital of 
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Salamanca Province, on the Tormes R., 105 m j| es 
n.w. of Madrid. Industries include agricultural 
trade, food processing, and the manufacture of 
chemicals, pottery, leather, jewelry, and furni- 
ture. The city was captured by Hannibal (q.v.) i n 
222 B.c. The focal point of the city is the Plaza 
Mayor, which is considered one of the most 
beautiful squares in Europe. The Universidad de 
Salamanca, founded about 1230, was a famous 
university during the Middle Ages and Renais- 
sance. It ceased to exist in the 19th century but 
was reactivated in 1940. A Roman bridge crosses 
the Tormes. Also in the city is the Universidad 
Pontificia de Salamanca, founded in 1940. The 
city has two cathedrals: the old cathedral, dating 
from the 12th century, which is richly decorated 
with paintings and monuments; and the new ca- 
thedral, which dates from the 16th century. Pop. 
(1970) 125,220. 

SALAMANCA, UNIVERSITY OF, officially 
UNIVERSIDAD LITERARI A DE SALAMANCA, 
state institution of higher learning, located in 
Salamanca, Spain. It is under the jurisdiction of 
the ministry of education and is supported by 
the national government. The university was 
founded about 1230 by King Alfonso IX, King of 
Leon (see under Alfonso), as a royal university 
and reorganized by Alfonso X (q.v.). King of 
Leon and Castile in 1254. The institution reached 
the height of its influence during the 16th cen- 
tury, when it had about 6800 students. It de- 
clined subsequently, along with the other Span- 
ish universities. 

Reactivated in 1940, the university consists of 
the faculties of philosophy and letters, law, sci- 
ence, and medicine, as well as several affiliated 
institutions. The iicenciado is awarded after five 
to seven years of study, and is the equivalent of 
an American baccalaureate degree. The doctor- 
ate, the equivalent of an American degree of 
master, is awarded after an additional one to 
two years of study and the completion of a the- 
sis. The libraries contain about 240,500 bound 
volumes as well as collections of incunabula, 
rare books, and manuscripts. In the early 1970's 
the student body numbered about 10,000 and 
the faculty, about 500. 

SALAMANDER, common name applied par- 
ticularly to amphibia of the genus Salamandra , 
typical of the family Salamandridae. The sala- 
manders only inhabit water in their tadpole 
state and return to it merely to deposit their 
eggs; they generally live in moist places, such as 
under stones and the roots of trees. They feed 
on worms, slugs, snails, and other small crea- 
tures. In habit they are somewhat sluggish and 
shy. The spotted land salamander, S. maculosa , 
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is common in Europe. It is 6 to 8 in. long, and is 
conspicuous with bright yellow patches on a 
blackish background. The black salamander, S. 
atra, lives in the Alps, and is viviparous. Other 
species are found in Spain and Italy, and in Asia.' 
The genus Salamandra is not represented in the 
United States, where salamander is the common 
name for many amphibians of the order Caud- 
ata, including the families Ambystomidae, Pie- 
thodontidae, and other members of the family 
Salamandridae. See Amphibia. 

SALAMIS, island of Greece in the Saronic Gulf, 
an arm of the Aegean Sea, off the coast of At- 
tica, about 10 miles w. of Athens. The island pro- 
duces wheat, olive oil, and wine; fishing is also 
a major industry. According to the Greek epic 
poet Homer (q.v.), Salamis was the home of the 
Greek legendary heroes Ajax and Teucer (qq.v.). 

It was the object of a conflict between Megara 
and Athens and was taken by the latter in the 
6th century b.c. The strait between Salamis and 
the Grecian mainland was the site of the Greek 
naval victory of the Athenian statesman Them- 
istocles over Xerxes I (qq.v.), King of Persia in 
480 b.c.; see Greece: History . Salamis fell to 
Macedonia in 318 b.c. but returned to Athenian 
control in the following century. The modern 
port town of Salamis is the largest town on the 
island. Area, about 39 sq.mi.; pop. (1971) 18,425. 
SAL AMMONIAC. See Ammonia. 

SALAZAR, Antonio de Oliveira (1889-1970), 
Portuguese economist and statesman, born near 
the town of Santa Comba Dao, and educated at 
the University of Coimbra. He became a lecturer 
in economics at the University of Coimbra in 
1914 and attained the rank of professor in 1918. 
Soon after a military junta headed by the Portu- 
guese general and statesman Antonio Oscar de 
Fragoso Carmona (q.v.) seized control of Portu- 
gal's government in 1926, Salazar was offered 
the post of finance minister to reform the na- 
tion's chaotic economy. He refused the post, 
when his demands for extraordinary powers 
were refused. In 1928, however, upon being 
promised these powers, he accepted the ap- 
pointment. Within a year he had balanced the 
national budget and soon thereafter had liqui- 
dated the entire foreign debt. He was appointed 
prime minister in 1932 and during the next 
thirty-six years was the virtual dictator of Portu- 
gal. In 1933 he promulgated a constitution that 
established Portugal as a corporative state with 
one-party government. In addition to holding 
the portfolio of finance minister until 1940, he 
served as minister of war (1936-44), of foreign 
affairs (1936-47), and of defense (1961-62). 

Salazar maintained his position by obtaining 
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the support of wealthy landowners, bankers, 
and industrialists and by suppressing trade un- 
ions, the press, and all political opposition with 
the aid of his security police. In addition to re- 
sisting social and political change at home, he 
sent large numbers of troops to the Portuguese 
possessions in Africa to stem rising nationalism. 
Salazar held the national economy stable, how- 
ever, and under his rule Portugal enjoyed mod- 
erate prosperity. He supported General Fran- 
cisco Franco (q.v.), later dictator of Spain, in the 
Spanish Civil War; and after the war the two 
leaders often met to discuss political questions. 
Salazar kept Portugal neutral during World War 
II. He was a strong supporter of the Roman 
Catholic Church; and in 1940 he signed a con- 
cordat with the Vatican that restored property 
confiscated from the Church by a previous gov- 
ernment. He suffered a stroke in 1968 and was 
replaced as prime minister, although this fact 
was withheld from him during the nearly two 
years that he survived. 

See Portugal: History: The Salazar Regime. 
SALE, agreement or contract by which real or 
personal property (q.v.) is transferred by a seller 
to a buyer for a price, in the form of money. A 
sale differs from a barter transaction in that the 
barter transaction does not involve the transfer- 
ence of money. In England and the United 
States a sale of goods or a contract to sell goods 
must, under the Statute of Frauds, be in writing 
if the value of the goods is in excess of a certain 
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mint mum amount, unless there is partial pay- 
ment of the purchase price, or delivery and ac- 
ceptance of a part of the goods, or a memoran- 
dum subscribed by the party to be charged. The 
minimum amount varies; in New York State, for 
instance, it is $500. 

Types of Sales. A sale of real property must in 
a!i cases be in writing; see Torrens System. A sale 
on trial, on satisfaction, or on approval is one in 
which the goods are delivered to the buyer for 
examination and use; the buyer is a bailee of the 
goods, the title in the goods remains with the 
seller until the buyer indicates an intention to 
accept goods. Such a sale differs from one in 
which goods are sold with permission to be re- 
turned by the purchaser if they are unsatisfac- 
tory; in the latter situation there is an immediate 
transfer of the title in the goods to be pur- 
chased. A conditional sale is one in which the 
title to the goods is not transferred to the pur- 
chaser until some particular condition has been 
satisfied, such as the sale of an automobile in 
which payment is made in installments, with the 
title not being transferred until the final install- 
ment has been paid. 

Legal Suits. A seller who is unpaid may sue the 
purchaser for the price of the goods. Likewise if 
the goods have not been accepted by the pur- 
chaser, the seller may sue for damages (q.v.) for 
nonacceptance; the measure of damages is the 
difference between the market value and the 
contract price. A buyer, on the other hand, who 
fails to receive the goods purchased or con- 
tracted for may sue the seller for damages for 
breach of contract, or may bring an action for 
specific performance. 

Warranties. In every sale certain implied war- 
ranties are imposed by law on the seller. In Eng- 
land such warranties are imposed under the Sale 
of Goods Act, and in the U.S. under the Uniform 
Sales Act, which is in force in most States, and 
by court decisions in other States. A seller of 
goods warrants by implication that he has title 
or a right to sell the goods, that there are no en- 
cumbrances or liens (see Lien) on the goods, 
and, when goods are sold for a particular pur- 
pose, that they are fit to be used for such in- 
tended purpose. Goods are sold by description 
or by sample with an implied warranty that they 
are merchantable, that is, not defective in qual- 
ity and conforming to the sample or description. 
A seller may also make express warranties as to 
the goods sold; for example, in the case of a sale 
of textiles, a warranty may be expressed that the 
goods be of a specified construction. A breach 
of warranty, express or implied, gives the pur- 
chaser the right to bring an action for breach of 


contract against the seller to recover damages 
resulting from the breach; or the purchaser may 
rescind the contract to sell, or the sale, and re- 
fuse to receive the goods. If the purchaser 
knew, however, of the breach of warranty when 
he accepted the goods, he may not rescind the 
contract and recover the purchase price paid 
For personal injuries suffered as a result of de- 
fects in the manufacture of a product, the pur- 
chaser may bring action against the manufac- 
turer for negligence (q.v.), or for a breach of 
warranty if the injuries resulted directly from 
such breach. 

Shipment and Contracts. Goods sold may be 
shipped to a purchaser on a C.O.D. (cash on de- 
livery), F.O.B. (free on board), or C.I.F. (cost, in- 
surance, and freight) basis. In a C.O.D. contract 
the goods are shipped to the purchaser, and 
title passes immediately to the purchaser; if the 
goods are shipped by a carrier, title passes to 
the buyer when the goods are received by the 
carrier. In an F.O.B. contract, the purchaser pays 
transportation charges from the point at which 
the goods are delivered to the carrier, and title 
passes to the purchaser when the goods are de- 
livered to the carrier. In a C.I.F. contract, in 
which the purchase price includes the cost of 
the goods, insurance on them, and delivery 
charges to their place of destination, title passes 
to the purchaser at the point where the goods 
are shipped. The place where and the time 
when title passes to the purchaser are of impor- 
tance because, as a general rule, the risk of loss 
resulting from loss or destruction of the goods 
must be borne by the one who has title to the 
goods. 

In the U.S. a sale of the entire stock and 
fixtures of a business, to be valid, must conform 
with the statutory provisions of the bulk sales 
acts of the various States; see Statute. Generally 
the requirements are that an inventory of the 
stock be taken some days before the sale and 
that creditors be notified of the sale; see Credit. 
Unless the provisions of the statute are com- 
plied with, the buyer is liable to the creditors of 
the seller. 

See also Contract. 

SALE, city and port of Morocco, at the mouth 
of the Bou Regreg R. on the Atlantic Ocean, op- 
posite Rabat, with which it is connected by a 
bridge erected in 1957. The city is an important 
port; its industries include flour milling, carpet 
weaving, fish canning, cork processing, and pot- 
tery making. Among points of interest are old 
walls and gates, religious shrines, the Great 
Mosque (12th century), and the Medersa, a 
school founded in 1333. Founded by Berbers in 
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Peirce- Nichols House in 
Salem, Mass., built in 
'■ )~82 from designs by the 
American architect and 
wood carver Samuel 
Wclntire ( 1757-1811 ), 
called the " architect of 

Salem". Essex Institute 



the 11th century, the city was developed under 
the Merinid dynasty of the 13th century. About 
1630 it became a semi-independent pirate re- 
public, the home of the "Sallee rovers". Pop. 
(1971) 155,557. 

SALEM, city and port in Massachusetts, one of 
three seats of Essex Co., on a peninsula in Mas- 
sachusetts Bay, 16 miles n. of Boston] Leading in- 
dustries include electronics, printing and pub- 
lishing, and the manufacture of leather and 
leather products, machinery, paper, chemicals, 
and plastics. Points of interest include the 
House of Seven Gables (1668), the birthplace of 
the American novelist Nathaniel Hawthorne 
(q.v.), the Peabody Museum, Essex Institute, and 
Pioneer Village, a reproduction of a Puritan (see 
Puritans) community. Other buildings of liter- 
ary, maritime, and architectural interest are 
maintained as part of the Salem Maritime Na- 
tional Historic Site. Salem was settled in 1626. 
The famous witchcraft (q.v.) trials, which led to 
the execution of twenty persons, were held here 
in 1692; see Danvers. The city grew as a prosper- 
ous port and world trade center until about 
1850. Manufacturing developed in the late 19th 
century. A large part of the city was destroyed 
by fire in 1914. Pop. (1960) 39,211; (1970) 40,556. 
SALEM, city in North Carolina. See Winston- 
Salem. 

SALEM, city of Ohio, in Columbiana Co., 
about 18 miles s.w. of Youngstown. Manufac- 
tures include machinery, steel, and household 
appliances. The city was settled by Quakers in 
1801, and later was part of the Underground 
Railroad. Pop. (1960) 13,854; (1970) 14,186. 
SALEM, city and capital of Oregon, and county 
seat of Marion Co., in Marion and Polk counties, 
on the e. bank of the Willamette R., 45 miles s.w. 


of Portland. One of the busiest commercial cen- 
ters of Oregon, Salem serves the agriculturally 
rich Willamette R. valley. The manufacture of 
lumber and wood products and food proc- 
essing, especially fruit and berry canning, are 
major industries. Willamette University was es- 
tablished here in 1853. The Oregon State Fair is 
an annual event. The city houses the Salem Art 
Museum. Salem was founded in 1840 by Meth- 
odist missionaries who migrated over the Ore- 
gon Trail (q.v.) and settled in the Willamette R. 
valley; the new settlement flourished. Salem 
became the capital of the Oregon Territory in 
1851, was incorporated as a city in 1857, and be- 
came the capital of the State of Oregon in 1859. 
Pop. (1960) 49,142; (1970) 68,296. 

SALEM, independent city of Virginia, and 
county seat of Roanoke Co., on the Roanoke R., 
about 7 miles w. of Roanoke. Wheat, corn, hay, 
and apples are grown, and manufactures in- 
clude machinery, wood products, and textiles. It 
is the site of Roanoke College, founded in 1842. 
The Dixie Caverns are nearby. Salem was incor- 
porated in 1806. Pop. (1970) 21,982. 

SALEM, city of the Republic of India, in Tamil 
Nadu State, 175 miles s.w. of Madras. The city is 
the focal point of the surrounding agricultural 
area. It is a major handloom-weaving center. In- 
dustries include the manufacture of textiles, 
cotton and silk apparel, and chemicals. Iron ore 
and magnesite deposits are found nearby. Pop. 
(1971) 308,303. 

SALERNO (anc. Salemum), city and port of 
Italy, in Campania Region, and capital of Sal- 
erno Province, on the Gulf of Salerno, 30 miles 
s.e. of Naples. Industries include the manufac- 
ture of machinery, foodstuffs, and textiles. The 
cathedral was erected in the 9th century and re- 
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buKi in the 11th century. The city was cele- 
brated in the Middle Ages for its medical 
school. Salerno was a Roman colony, called Sai- 
ernum, in the 2nd century B.c It became an in- 
dependent principality in the 9th century a.d. 
Falling under Norman control in 1076, Salerno 
flourished under the reign of the Norman ad- 
venturer Robert Guiscard (q.v.). American 
forces established a base in Salerno after heavy 
fighting in World War !L Pop. (1971) 154,- 
721. 

SALERNO, GULF OF, inlet of the Tyrrhenian 
Sea, on the s.w. coast of Italy, separated from the 
Bay of Naples by the Peninsula of Sorrento. The 
gulf is almost semicircular in form, with the 
cities of Amalfi and Salerno on its n. shore. 
SALESMANSHIP, promotional function of the 
marketing process. Other promotional functions 
are advertising, often called mass salesmanship, 
and sales promotion, sometimes called mer- 
chandising. These functions focus on customers 
and prospective customers. Because salesman- 
ship most often takes the form of a face-to-face 
interview between buyer and seller, it is the 
most costly form of promotion, but its effective- 
ness justifies the costs. A competent salesman, 
in the presence of a prospective buyer, is able to 
observe and react to signs of interest or disinter- 
est; his presentation develops in a manner to 
convince the prospect that the product being 
offered is essential to his satisfaction. The ina- 
bility to achieve this so-called feedback be- 
tween the buyer and seller is a chief weakness 
)f advertising, which cannot be so carefully 
dapted to the individual. Selling by telephone, 
vhich is less effective than personal selling, is 
still more effective than advertising and has be- 
come a usual method of salesmanship. 

None of these promotional activities is used 
only by business; religious, charitable, govern- 
mental, educational, and other social institu- 
tions also employ to advantage the methods and 
techniques of salesmanship. Salesmanship is, 
however, most usually associated with business, 
in which it finds expression on many levels. At 
one extreme are the salesmen who call from 
door to door in office buildings, offering supply 
items. At another extreme are technically 
trained and experienced engineers selling in- 
stallations of whole production systems to com- 
mittees of professional purchasing agents. The 
leasing of equipment and supplies, particularly 
to industry, calls for salesmanship, and the same 
skills are applied in the distribution of securities 
or the transfer of real estate. 

Types of Salesmen. The variety and complex- 
ity of markets suggest the need for different 


personalities and abilities among salesmen 
Salesmen may be divided into four broad cate 
gories: manufacturers' salesmen, wholesaler 
salesmen, retailers' salesmen, and specialty sales- 
men. 

Manufacturers' salesmen are of three types 
The most specialized and highly paid are those 
who produce new accounts and promote new 
products. The second group includes salesmen 
who regularly call on existing accounts and 
maintain customer goodwill, taking orders to re- 
plenish inventories. For his employer, this sales- 
man reports customer attitudes, competitive ac- 
tion, and other territorial developments. The 
so-called missionary salesman, who does vari- 
ous kinds of promotion work with customers is 
the third category of manufacturers' salesman. 
Missionaries call upon physicians, architects, 
and engineers, who greatly influence the pur- 
chase of pharmaceuticals or construction mater- 
ials. Where consumer goods are sold through 
wholesalers to retailers, the manufacturer's mis- 
sionary assists the retailer with suggestions that 
will increase the sales of the product. 

Wholesalers' salesmen include men who reg- 
ularly call upon retail customers to offer mer- 
chandising advice and other services. Often 
they suggest additional products that might 
profitably be included on the retailer's shelves. 
The wholesaler's salesman generally must col- 
lect payment for previous shipments and must 
keep his principals informed of conditions in 
his sales territory. 

The extent of persuasion used by in-store re- 
tail salesmen varies greatly in different busi- 
nesses. In a supermarket, a salesman may merely 
answer shoppers' occasional questions, but in 
the retailing of furniture and large appliances, a 
salesman must apply highly specialized knowl- 
edge and skills. 

Specialty salesmen, often called creative 
salesmen, are involved in the distribution of 
products and services that are either high in 
price, complex and technical, or relatively un- 
known to the prospective purchaser. Types of 
specialty salesmen include sales engineers, who 
usually must have a technical education; busi- 
ness-equipment salesmen; life-insurance sales- 
men, security salesmen, salesmen who sell con- 
sumer items door to door, and encyclopedia 
salesmen. 

Sales Management. This aspect of selling in- 
volves the total sales program of an organiza- 
tion, including establishing objectives, devel- 
oping and carrying out plans, and evaluating 
sales performance. The sales manager is usually 
responsible to the marketing manager and often 
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shares revenue-producing responsibility with an 
advertising manager and a sales-promotion man- 
a aer. The sales manager occupies the role of 
middleman between personnel of the sales de- 
partment and other management officials. He 
has responsibility for the entire personal-sales- 
manship program of the organization. The sales 
manager also contributes to the policy-making 
functions of the business, providing knowledge 
of markets and competition and estimates of 
sales potential. His forecast of sales is the basis 
tor the company budget. 

Methods of recruiting salesmen vary from 
firm to firm, even within a single industry. Dur- 
ing the selection of salesmen or trainees, an ap- 
plicant may be subjected to several interviews. 
Psychological tests are not generally used ex- 
cept by the largest employers of salesmen and 
are thought to be useful only if the corporation 
has had several years of experience with them. 
Package tests, however, are sometimes used to 
supplement a program of interviews. 

History of Salesmanship. In Europe before 
the 19th century, surpluses of crops and prod- 
ucts were small and were shared locally or were 
offered to consumers at local fairs and markets. 
Market day is still important in selling crops and 
handcrafts in some less developed economies. 
The traveling salesman appeared late in the 19th 
century both in Europe and in the United States. 
One sort of traveling salesman was the itinerant 
peddler who carried his goods on his back or on 
his horse, working his way from a port city 
through the hinterlands, appreciated as much 
for the news he brought as for the bargains he 
offered. Another traveling salesman was the 
dockside greeter, meeting buyers who came pe- 
riodically to the port city to buy goods for their 
country stores. At dockside or in lavish hotels, 
these salesmen used hospitality devices to sell 
warehouse-stored imports and the increasing 
number of products from domestic factories. 
With the coming of the railroad and the assur- 
ance given to sellers by credit-reporting sys- 
tems, salesmen with their sample cases moved 
across the land. 

Sales Procedures. Persuasive skill was less im- 
portant in those days of unsatisfied demand, 
and orders were readily forthcoming. By 1900, 
however, with the increasing supply of manu- 
factured goods and of money crops, buyers be- 
came increasingly discriminating in their pur- 
chases. More attention was given, therefore, to 
selecting and training salesmen. With the devel- 
opment of national magazines, advertising sup- 
ported the efforts of the salesman. 

Psychologists as well as business leaders 


began to take an interest in the processes of 
buying and selling. Courses in salesmanship, 
based largely on empirical experience and ob- 
servation, first appeared in evening courses of- 
fered by the Young Men's Christian Association 
(Y.M.C.A.) and soon were listed in the catalogs 
of university business schools. These courses, 
acknowledging the importance of the buyer, of- 
fered techniques of buyer manipulation, stress- 
ing the importance of persistence. The potential 
salesman was provided with a standardized pro- 
cedure that was supposed to lead to success in 
most of his encounters. Success was probably 
based as much on the natural adaptability of the 
experienced and usually extroverted salesman 
as on the formula and subsidiary techniques. 
The sales procedure included the following 
steps: (1) locating a prospect with apparent 
need and ability to buy; (2) learning about the 
prospect and verifying the estimate of his need 
and ability to buy; (3) gaining access to the pro- 
spective buyer; (4) attracting his attention and 
arousing his interest in the product and the sat- 
isfaction to be derived from its use; (5) stimulat- 
ing his desire to possess the product, convinc- 
ing him by answering his questions and meeting 
his objections with logical responses, and sup- 
porting all product claims with acceptable 
proof; and (6) encouraging and gaining his fa- 
vorable decision. 

The popularity of this series of steps was 
based on the fact that it seemed to work, re- 
gardless of the nature of the product or service 
being sold. If a prospective buyer remained un- 
convinced, the salesman was trained to regard 
this as an oversight in the presentation, which 
could be corrected by going back to an earlier 
step in the series and renewing the procedure. 
If the prospective buyer objected that he lacked 
funds or time to listen to the presentation, the 
salesman was to disregard these remarks as 
mere excuses. Persistence, reliance on the for- 
mula, and application of well-practiced tech- 
niques involving product display and verbal re- 
sponse would win the buyer. 

Recent Developments. Since the early 1930's, 
behavioral scientists have found business in 
general a fertile field for their studies. Because 
salesmanship involves human relationships at a 
point of decision-making, the behavior and mo- 
tivation of sellers and buyers are of special in- 
terest to behavioral scientists. Their investiga- 
tions have modified methods of persuasion and 
have resulted in a fuller understanding of moti- 
vational behavior. Among these newer areas of 
comprehension are role expectations in the in- 
teraction between buyer and salesman, commu- 
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nidation theory (including nonverbal expres- 
sion i interpretation of feedback, the modified 
adoption process, group influence, and the 
theory of diffusion of innovation. These devel- 
opments have changed the nature of salesman- 
ship training and practices from reliance on 
structured step-by-step presentations and per- 
sistence to recognition of the salesman's role as 
a territorial representative charged with estab- 
lishing and maintaining mutually profitable rela- 
tionships. The sensitive and aware salesman 
now spends more time in learning of the buyer's 
interests and needs, applies greater proficiency 
in eliciting information, and has greater sensitiv- 
ity to the environment, interests, and unknown 
as well as acknowledged needs of the buyer. 

By 1950, courses in salesmanship had been 
eliminated from the catalogs of most university 
business schools, but had gained popularity as a 
high-school subject and were also widely stud- 
ied in adult-education classes. The most skillful 
instruction in salesmanship, using behavioral- 
science concepts, is offered in the training ses- 
sions conducted by large corporations for their 
own personnel. The present-day salesman in 
training is still encouraged to persist diligently 
in acquiring profitable orders, to observe re- 
straint in spending money, to know the condi- 
tions in his territory, to be aware of his competi- 
tion, and to represent his company enthu- 
siastically. His attitude toward the prospective 
customer has changed somewhat, with more 
emphasis on the problems of the buyer and less 
reliance on relentless persistence in a sales in- 
terview. Persuasion follows only after a need is 
made evident. 

Despite this growing body of knowledge, a 
arge number of salesmen, especially those who 
call on consumers, still rely on the older meth- 
ods. Use of behavioral innovations is most often 
found in larger corporations, in which salesmen 
stimulate movement of products and services 
through professional buyers and buying com- 
mittees. 

Both the older and newer techniques of sales- 
manship are sometimes used by self-seeking 
persons or those with fraudulent intent. In spite 
of such abuses, however, skilled and honorable 
salesmen continue to provide buyers with the 
information and incentives to make decisions 
rather than defer them. Greater use of auto- 
matic machinery, continued growth of produc- 
tion, and new buyers with greater discretionary 
income assure the salesman a continuing im- 
portant role. Even in retailing, in which the 
buyer approaches the sales counter with an ac- 
knowledged need and a supply of cash or 


credit, the information that the salesman pro- 
vides is still necessary, in spite of omnipresent 
advertising. Introducing innovations may be the 
function of advertising, but a salesman's skill is 
required to adapt a new product to the particu- 
lar situation of the buyer. H.W.M 

SALES TAX, tax imposed on the sale of goods 
or services. The tax is computed as a percentage 
of the total sales price. Sales taxes may be im- 
posed either on the purchaser or on the seller- 
in the former case they are charged on each 
transaction and in the latter they are collected 
as a percentage of the gross receipts during a 
given period. A sales tax differs from an excise 
(q.v.) in that the sales tax is imposed on the 
sales transaction rather than on the article of 
commerce as such. In the United States, Con- 
gress has never enacted a sales tax. Such taxes 
are, however, common in the States and in mu- 
nicipalities. The first sales tax was adopted 
by Georgia in 1929. Subsequently, during the 
prolonged economic depression of the 1930's, 
many sales taxes were enacted as emergency 
means of raising revenue to meet relief needs. 
After the emergency ended most of the taxes 
were retained as a permanent feature of govern- 
ment financing. 

The retail sales tax, which has been imposed 
by almost all of the States and the District of Co- 
lumbia, is the most usual form of sales tax. The 
combined, or State-local, taxation rate for sales 
of goods and personal services generally ranges 
from 2 to 6 percent. See Taxation. 

SALFORD, Great Britain, county borough in 
Lancashire, England, on the Manchester Ship 
Canal and the Irwell R., adjoining Manchester 
on the w. A textile center, the city has electrical 
engineering plants and manufactures cotton 
textiles, textile machinery and chemicals, aniline 
dyes, plastics, steel, shoes, tires, and paint. In- 
cluded within the city is the Trafford Park ex- 
perimental industrial area, which produces re- 
fined oil and petroleum products, machinery, 
cement and concrete, wood products, and soap. 
Salford is the site of the world's first free munic- 
ipal library and of Salford University, the former 
Royal College of Advanced Technology. Pop. 
(1971) 130,641. 

SALIC LAW, code of laws, written in Latin, 
and first compiled early in the 6th century by 
the Salians, a Frankish race that conquered 
Gaul; see Franks. It comprises principally the 
fines to be paid for various injuries and crimes. 
Among its civil statutes, however, was one pro- 
hibiting women from inheriting private prop- 
erty. It is this aspect of the law to which the 
term Salic law is most often applied, primarily 
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because it mistakenly came to be employed as 
anVgument against the succession of women, 
or of the descendants of kings' daughters, to Eu- 
ropean thrones. This Frankish land law was ex- 
tended to the throne to prevent the crown from 
passing out of the country through the marriage 
of a woman to a foreigner. The Salic law in this 
respect was important in French history. It first 
was used in France early in the 14th century by 
Philip V, King of France (see unc/er Philip). The 
law later formed the legal basis for the denial of 
the French crown to Edward III (q.v.). King of 
England, whose mother was a daughter of the 
French king Philip IV (q.v.); this dispute was the 
basis of the Hundred Years' War (q.v.). The Salic 
law as it evolved in regard to succession was the 
basis of claims to thrones in Spain, England, 
Italy, and Germany. 

SALICYLIC ACID, white, crystalline solid that 
has the formula C 6 H 4 (OH)COOH. It is found in 
many plants, particularly fruits, in the form of 
methyl salicylate and is prepared industrially 
from phenol (q.v.). It has a somewhat sweet 
taste, is sparingly soluble in water and increas- 
ingly soluble in alcohol, ether, and chloroform, 
and has an m.p. 159° C. (318° F.). The acid is 
used chiefly in the preparation of several impor- 
tant esters (q.v.) and, salts (see Salt, in chemis- 
try). Sodium salicylate, prepared by treating the 
sodium derivative of phenol with carbon diox- 
ide (q.v.), is used to some extent in preserving 
food and to a large extent in the preparation of 
mild antiseptic preparations, such as mouth- 
washes and toothpastes. The medicinal salicylic 
compounds, used as analgesics and antipyretics, 
are acetylsalicylic acid and phenyl salicylate, 
which are sold under the trade names aspirin 
(q.v.) and salol, respectively. The methyl deriva- 
tive of salicylic acid, methyl salicylate, is the 
chief constituent of oil of wintergreen (see Win- 
tercreen). Large quantities are made syntheti- 
cally by the reaction of salicylic acid and methyl 
alcohol. 

SAUNA, city in Kansas, and county seat of Sa- 
line Co., on the Smoky Hill R., 91 miles n.w. of 
Wichita. It is the commercial center of a farming 
and stock-raising region. Industries include 
meat packing, the manufacture of aircraft, farm 
machinery, and fluorescent lamps, flour milling, 
and grain storage. Kansas Wesleyan University 
(1886), Marymount College (1922), a military 
school, and an air force base are located in the 
city. Salina was founded in 1858 and incorpo- 
rated as a city in 1870. Pop. (1960) 43,202; (1970) 
37,714. 

SALINAS, city in California, and county seat of 
Monterey Co., in the lower Salinas Valley, 45 


miles s. of San lose and 100 miles s. of San Fran- 
cisco. It is a market and shipping center for an 
irrigated farming and cattle-raising area. The 
valiey produces lettuce, sugar beets, straw- 
berries, and cotton. Industries in the city in- 
clude vegetable and fruit packing and proc- 
essing, sugar-beet refining, and the manufacture 
of lumber and wood products, electronic parts, 
paper and guayule-rubber products, ordnance, 
industrial equipment, and dairy products. Sali- 
nas is the site of Hartnell College (junior col- 
lege; 1920) and the California Rodeo Field. Fort 
Ord Military Reservation is nearby to the s.w. 
The city is the center of a region described in 
some of the novels of the American writer John 
Steinbeck (q.v.), who was born here. Salinas was 
settled in 1856 and incorporated in 1874. Pop. 
(1960) 28,957; (1970) 58,896. 

SALINGER, J(erome) D(avid) (1919- ), 

American author, born in New York City. He 
was graduated from Valley Forge Military Acad- 
emy and attended three colleges without re- 
ceiving a degree. His most important work, The 
Catcher in the Rye (1951), established him as a 
leading American author. The hero of the book, 
Holden Caulfield, became a prototype of the re- 
bellious and confused adolescent. Other works 
by Salinger are Nine Stories (1953), a collection 
of short stories, Franny and Zooey (1961), and 
Raise High the Roof Beam , Carpenters ; and Sey- 
mour: — An Introduction , published in one vol- 
ume in 1963. 

SALISBURY, city in Maryland, and county seat 
of Wicomico Co., on the Wicomico R., about 69 
miles s.E. of Annapolis. Salisbury is the center of 
a poultry-raising region, and is a popular fishing 
and hunting resort. Manufactures include boats, 
wood products, canned goods, and clothing. It 
is the site of Salisbury State College, founded in 
1925. Settled about 1732, Salisbury was incorpo- 
rated as a town in 1854 and chartered as a city in 
1880. Pop. (1960) 16,302; (1970) 15,252. 
SALISBURY, city in North Carolina, and county 
seat of Rowan Co., about 120 miles w. of Ra- 
leigh. It is the center of a considerable agricul- 
tural district. Major industries include the man- 
ufacture of cotton yarn, clothing, machinery, 
and metals. In Salisbury are a national cemetery 
and Livingstone College (1879). Founded in 
1753, Salisbury was incorporated as a town in 
1755, and chartered as a city in 1770. Pop. (1960) 
21,297; (1970) 22,515. 

SALISBURY, Great Britain, municipal borough 
of Wiltshire, England, in a valley near the con- 
fluence of the Avon, Bourne, Wylye, and Nad- 
der rivers, 84 miles s.w. of London. Salisbury is 
an agricultural trade center. The foundation of 
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Sabsburv Cathedral was 'aid in 1220, when the 
law r ’■/. a $ founded. Tne spire, rising 404 ft., is 
the hignest in England; see Cathedral. The 
Black more Museum and se\-erai medieval 
cnurcnes are among the landmarks of the city. 
Nearov am Stonehenge iq .\ .), a Bronze-Age 
monument, and O la Sarum, an Iron-Age hill 
fort. Pop. 0971} 25,302. 

SALISBURY, city and capita! of Rhodesia, on 
the Makabusi R. in the high veld area of Masho- 
naiand, 230 miles ve. of Bulawayo. The adminis- 
trative. educational, and industrial center of the 
country and its road and rail hub, Salisbury cov- 
ers an area of 134 sq.mi. Located in a livestock, 
farming, gold-mining, and fruit-growing area, 
the city is a major tobacco market, industries in- 
clude food processing, textile milling, tobacco 
processing, tanning, brewing, and the manufac- 
ture of textiles, apparel, chemicals, fertilizer, ra- 
dios, furniture, plastics, concrete, and soap. The 
city is the site of the National Archives, a gov- 
ernment research laboratory, the Queen Victo- 
ria Memorial Library (1902) and Museum, the 
Rhodes Centennial Art Gallery, a theater, and 
sports facilities. Educational facilities include 
the University College of Rhodesia (1957), a col- 
lege of music, a polytechnic institute, and Saint 
George's (Jesuit) College. Founded in 1890 by 
the European "Pioneer Column" from South Af- 
rica, the community was called fort Salisbury 
until the municipality was established in 1897. 
The city was chartered in 1935. It served as capi- 
tal of the self-governing colony of Southern 
Rhodesia from 1923 to 1953, and of the Federa- 
tion of Rhodesia and Nyasaland from 1953 to 
1963. Pop. (1972 est.) 490,280. 

SALISBURY, title in the English peerage held 
by members of the Cecil (q.v.) family. 

SALISHAN FAMILY, linguistic family of North 
American Indians including the following 
tribes: Salish, Bellacoola, Pend d'Oreille, Clal- 
lam, Colville, Coeur d'Alene, Okinagan, Puyal- 
lup, Sanpoil, Shuswap, Songish, and Spokan; see 
American Indians: Indians of the United States 
and Canada: North Pacific Coast Area. These 
tribes lived in British Columbia, Canada, and in 
the States of Oregon, Washington, Montana, 
and Idaho. Those living along the Pacific sea- 
board were primarily a fishing people and those 
in the interior relied more on hunting and ate 
roots and berries, although they also caught 
salmon in the streams. 

Culturally, the coastal tribes differed from 
those of the interior, the former coming into 
greater contact with the neighboring tribes to 
the north, and the latter being influenced by 
other local stock in the hinterland. A structural 


similarity between Salish, Chimakuan, and Wak- 
ashan languages is noticeable despite differ- 
ences in vocabulary, and some resemblance to 
Algonquin also exists. 

Salishan is comprised of two groups of di- 
alects. The coastal dialects include Bellacoola 
and the Comox, Cowichan, Squawmish, and 
Sangish groups. The dialects of the interior in- 
clude Lillooet, Ntlakyapamuk, Okinagan, and 
Flathead. See American Indian Languages. Defor- 
mation of the heads of the infants by peaking, 
or artificially compressing the skull by means of 
a cone-shaped wicker headpiece, was prevalent 
among Salishan tribes, with the exception of the 
Salish, who thus became known as Flatheads; 
see Flathead. The Salish, however, did not prac- 
tice head flattening, which the Chinook (q.v.) 
did. 

SALIVARY GLANDS, glands that secrete sa- 
liva, a somewhat alkaline fluid that moistens the 
mouth, softens food, and, aids in digestion (q.v.). 
The largest of the glands, located around the 
mouth and leading into it, are the submaxillary, 
under the lower jaw; the sublingual, beneath 
the tongue; and the parotids, in front of each 
ear; the buccal glands, in the cheeks near the 
front of the mouth, also secrete saliva. Each of 
the glands secretes a slightly different kind of 
saliva; paratid saliva is nonviscous and free- 
flowing, sublingual saliva is sticky, and submax- 
illary saliva is thin and watery. The saliva of the 
parotid gland contains enzymes (q.v.) called 
amylases, one of which, known as ptyalin, aids 
in the digestion of carbohydrates (see Carbohy- 
drate). 

True salivary glands exist in all mammals ex- 
cept the Cetacea (q.v.). In many animals the sal- 
ivary glands have evolved unique functions. The 
saliva of vampire bats (see Bat) contains an anti- 
coagulant, adapted to their diet of blood. The 
venom of poisonous snakes is secreted by mod- 
ified salivary glands. 

Recent studies by Japanese researchers indi- 
cate that a protein (q.v.) called parotin, ex- 
tracted from the saliva of cows, acts as a catalyst 
to accelerate calcification of teeth and bones in 
young animals. Evidence also exists that salivary 
glands may produce proteins that regulate 
growth of embryos and newborn animals. The 
salivary glands, especially the parotid, of human 
beings are affected by the disease called mumps 
(q.v.). 

SALK, Jonas Edward (1914- ), American phy- 

sician and epidemiologist, born in New York 
City, and educated at New York University and 
at the University of Michigan. Fie served as re- 
search associate at the school of public health 
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Or Jonas E. Salk administers the polio vaccine he de- 
veloped , during preliminary tests in 1954. 

National Foundation for Infantile Paralysis 


of the University of Michigan from 1944 to 1946, 
when he was appointed assistant professor of 
epidemiology. In 1947 he became head of the 
virus research laboratory at the University of 
Pittsburgh, and was later research professor of 
bacteriology (1949-54), professor of preventive 
medicine and chairman of the department 
(1954-56), and professor of experimental medi- 
cine (1957-63). During this time Dr. Salk studied 
poliomyelitis and influenza (qq.v.) viruses, and 
he is most noted for development of an antipol- 
iomyelitis vaccine, first distributed on a nation- 
wide scale in 1955; see National Foundation 
— March of Dimes, The. In 1956 he was awarded a 
Congressional Gold Medal for his work on the 
vaccine. In 1963 he became director of the Salk 
Institute for Biological Sciences, a research cen- 
ter in San Diego, Calif. In 1970 Salk married the 
French artist and writer Franchise Gilot (1925- 
), author of My Life With Picasso (1964). 
SALLUST, (Lat. Gaius Sallustius Crispus) (86- 
about 35 b.c.), Roman historian, born of a ple- 
bian family in the town of Amiternum, 5 miles n. 
of the modern Italian city of Aquila. In 52 B.c. he 
was made a tribune of the people; see Tribune: 
People's Tribunes. Sallust, who was opposed to 


the Roman aristocratic party and its leader, 
Pompey the Great ( see under Pompeius), was 
from the beginning a supporter of the rival 
Roman leader Gaius Julius Caesar (q.v.). He 
joined Caesar in the civil war of 49 to 45 B.c., 
serving as quaestor (q.v.) in 49 B.c.; see Rome, 
History of: The Republic . As praetor (q.v.) in 46 
b.c., he accompanied Caesar on his African cam- 
paign, and at its close he was made governor of 
the annexed kingdom of Numidia (q.v.). After 
his governorship, Sallust returned with an im- 
mense fortune to Rome, where he built the gar- 
dens near the Quirinal Hill that for centuries 
were known as the Horti Sallustiani. He subse- 
quently retired to private life and devoted him- 
self to the writing of history. 

The two works by Sallust that still exist in their 
entirety are the Bellum Catilinae ("The Catiline 
War"), a vivid account of the conspiracy in 63 
b.c. of the Roman political leader Lucius Sergius 
Catilina (q.v.), known as Catiline; and the Bel- 
lum Jugurthinum ("The Jugurthine War"), a his- 
tory of the war fought (111-106 b.c.) between 
the Romans and Jugurtha (q.v.), King of Numi- 
dia. Sallust took as his model the Greek histo- 
rian Thucydides (q.v.), seeking to explain the 
basic causes of the actions and events, and mak- 
ing his histories readable and dramatic. His 
works are colored by his disapproval of the 
weakness and immorality of the Roman state, 
which he expressed in his characteristic terse 
style. 

SALMON, common name applied to a family 
of clupeiform fishes, and to seven species 
within that family. Members of the Salmon fam- 
ily, Salmon idae, are characterized by an elon- 
gate body, covered with small cycloid scales 
and possessing an adipose fin between the dor- 
sal and anal fins. Most members of this family 
are valuable food fishes and excellent game 
fishes. They are found in both freshwater and 
salt water in the colder regions of the Northern 
Hemisphere; many of them migrate from salt 
water to freshwater to breed, and the young re- 
turn to salt water from freshwater some time 


Blueback or sockeye 
salmon, Oncorhynchus 
nerka 
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after tnev reach maturity. The migratory instinct 
of members of the Salmon family is remarkably 
specific, each generation returning to spawn in 
exact iv the same breeding places as the genera- 
tion before it; even those species that do not 
migrate from freshwater to salt water spawn in 
the same freshwater streams as did their ances- 
tors. The spawning ground of these fishes is 
usually a rapidly flowing, dear stream with 
gravel and rocks on the bottom. Although usu- 
ally drab in color before the breeding season, 
which varies with the species, members of the 
Salmon family develop bright hues at spawning 
time; the male, during this season, usually de- 
velops a hooked snout and a humped back. Be- 
fore mating, females excavate a nest for the 
eggs; after the eggs are deposited and fertilized, 
the female stirs up the stream bottom so that 
earth and stones cover the eggs and protect 
them. The eggs hatch in two weeks to six 
months, depending on the species and the tem- 
perature of the water. During the migrations 
and nest-buiiding activity preceding mating, 
neither the females nor the males consume 
food. Members of the Salmon family subsist on 
smaller fishes, crustaceans, and insects. In addi- 
tion to the true salmon, the Salmon family also 
contains many species known as char (q.v.); 
zoologists formerly included the grayling, smelt, 
and whitefish (q.v.), which are similar in struc- 
ture, in the Salmon family. 

Atlantic Salmon. The true salmon are the 
largest members of the Salmon family. These are 
characterized by tasty flesh that turns orange 
red when cooked. The common salmon of the 
North Atlantic Ocean is Salmo salar (most other 
fishes in the genus Salmo are called trout). At- 
lantic salmon sent to market average about 15 
lb. in weight, but specimens weighing more 
than 100 lb. have been caught. The Atlantic 
salmon migrates to cold, fresh water in late 
spring or early summer, swimming upstream at 
an average rate of 2 to 4 mi. per day; because 
salmon are able to jump as much as 12 ft. out of 
water, they clear most obstacles in their path. 
The female lays as many as 20,000 eggs in Octo- 
ber or November, after which time the adult 
salmon float downstream and return to the sea. 
Unlike the various species of Pacific salmon, 
which are discussed below, the Atlantic salmon 
does not die after its first spawning but returns 
year after year to its breeding place. The newly 
hatched young, which is known as a parr or a 
brandling because of the dark transverse mark- 
ings on its sides, remains in freshwater for about 
two years; when two years old, the young, 
which is known as a smolt and which has be- 


come silvery in color, descends to the sea. Upon 
the first return of the Atlantic salmon to its 
spawning ground the fish is known as a grilse 
After spawning it is known as a kelt. Adult males 
traveling to the spawning grounds are com- 
monly called dog salmon. Several subspecies of 
the Atlantic salmon live in the lakes of the 
northern United States without ever descending 
to sea; such salmon are known as landlocked 
salmon. Landlocked salmon are much smaller 
than migrating salmon, attaining a maximum 
weight of about 35 lb. The two most important 
landlocked subspecies of the Atlantic salmon 
are the Sebago salmon, 5. salar sebago, found 
from New Hampshire to New Brunswick, and 
the ouananiche, 5. salar ouananiche, of Lake 
Saint John, Canada. 

Pacific Salmon. Salmon found in the North 
Pacific Ocean belong to the genus Oncorhyn- 
chus. These fishes spawn only once, dying after 
depositing and fertilizing their eggs. The best- 
known and most valuable species is the quin* 
nat, O. tshawytscha, which is also known as the 
king salmon, Columbia River salmon, Chinook, 
chowichee, and takou. Market specimens of this 
fish average about 20 lb. in weight, but numer- 
ous specimens over 5 ft. in length and well over 
100 lb. in weight have been recorded. The king 
salmon migrates further than any other salmon, 
often traveling 1000 to 2000 mi. inland to its 
spawning ground. Its eggs usually hatch within 
two months, and the young descend to sea 
when 2 to 3 in. long. The sockeye, red, or blue- 
back salmon, O. nerka, is another valuable spe- 
cies, as is the coho or silver salmon, O. kisutch , 
which has light-pink flesh. Other salmon in this 
genus are the species commonly known as the 
pink or humpbacked salmon and the chum or 
dog salmon. 

Anglers fish for salmon with rod and reel, usu- 
ally using flies as bait. Commercial fishing for 
salmon is done on a much larger scale, employ- 
ing traps and pound nets to catch the fish when 
on the way to their spawning grounds. Salmon 
canning is one of the major industries of the 
American Pacific coast. In order to preserve 
American salmon, the United States Fish and 
Wildlife Service yearly deposits billions of 
salmon eggs and young, propagated in nurser- 
ies, into natural breeding grounds. In addition, 
the Service constructs fish ladders to ease the 
upstream journey of mature salmon. The annual 
salmon catch in the U.S. averages more than 
300,000,000 lb., of which about 60 percent is 
canned. 

SALMONELLA, genus of infectious bacteria, 
named for the American veterinarian Daniel 
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rimer Salmon (1850-1914) who first isolated it in 
1885. The organism is transmitted through con- 
taminated poultry, eggs, and certain other 
foods. Ten species of Salmonella have been 
identified, of which seven can affect humans. 
One species, 5. typhosa , produces typhoid fever 
fq v.). More common is 5. typhimurium, which 
caused 17,000 reported cases of salmonella gas- 
troenteritis, a type of food poisoning, in the 
United States in a recent year. Salmonella gas- 
troenteritis has an incubation period of about 
ejoht hours, begins with biliousness, and is fol- 
lowed by fever, vomiting, and diarrhea. An at- 
tack may last from three to seven days. Mild 
cases usually are treated with antidiarrhea! rem- 
edies; serious cases frequently require antibiot- 
ics. Careful cleaning and thorough cooking of 
food prevents salmonella infections. See also 
Diseases of Animals: Bacterial and Fungus Dis- 
eases. 

SALOME, two figures in the New Testament. 
Salome (f 1. 1st cent, a.d.), daughter of Herodias 
(14? B.c.-about 40 a.d.) — Herodias herself was 
the daughter of Herod Agrippa I — and of Herod 
Philip (d. 34), the son of Herod the Great (see 
under Herod). Salome's dancing at the birthday 
banquet of her stepfather, Herod Antipas, Te- 
trarch of Galilee and Perea, induced the tetrarch 
to offer whatever she wished, up to half his do- 
main. At the instigation of Herodias, who de- 
sired the death of John the Baptist (q.v.) be- 
cause he had denounced her marriage to her 
first husband's half-brother, Salome demanded 
john's head. It was brought to her. Salome later 
married, first her uncle Philip the Tetrarch (d. 
34), ruler of areas in what is now Syria, and sec- 
ond, Aristobulus (fl. 1st cent.), ruler of Lesser Ar- 
menia. The story of Salome, whose name does 
not appear in the New Testament, and of the 
death of john the Baptist is related in Matt. 
14:6-11 and Mark 6:21-28. It forms the subject 
matter of a play, Salome , by the Irish poet and 
playwright Oscar Wilde (q.v.); illustrations for 
that play by the British artist Aubrey Beardsley 
(q.v.); and the libretto of the opera Salome , 
based on Wilde's play, composed by the Ger- 
man Richard Strauss (q.v.). 

Salome, wife of Zebedee and mother of the 
Apostles James the Greater (see under James) 
and John the Evangelist (q.v.). She was present 
at the Crucifixion (Matt. 27:55-56, Mark 15:40) 
and was among the women who were first to 
learn of the Resurrection (Mark 16:1-6). 

SALOME ALEXANDRA. See under Maccabees. 
SALOMON, Haym (1740-85), American finan- 
cier and patriot, born in Lissa (now Leszno), Po- 
land, of Portuguese-Jewish descent. He arrived 


in America about 1772 and established himself 
in New York City as a merchant and broker. He 
associated himself with the cause of independ- 
ence in the American Revolution (q.v.) and was 
twice imprisoned by the British. In 1778 he es- 
caped to Philadelphia, where he became a suc- 
cessful broker and an agent of the American pa- 
triot Robert Morris (q.v.), the financier of the 
Revolution. Salomon helped to negotiate subsi- 
dies from foreign governments for the conduct 
of the war, and made substantial loans of his 
own money to the United States government. 
These loans were never repaid, and the ques- 
tion of suitable compensation to Salomon's de- 
scendants was brought before the United States 
Congress several times, but without results. 
SALONIKA. See Thessaloniki. 

SALSETTE, island of the Republic of India, in 
the Arabian Sea, part of Maharashtra State, im- 
mediately n. of the city of Bombay, to which it is 
connected by causeway. Three artificial lakes in 
the center of the island supply Bombay with 
water. The principal crop is rice, and the largest 
towns are Bandra, Kurla, and Thana. The s. part 
of the island contains suburbs of Bombay. In the 
center of the island, at Kanheri, are more than a 
hundred Buddhist cave temples, which are ex- 
cavated in the face of a single hill and contain 
elaborate carvings. 

SALSIFY, or VEGETABLE OYSTER or OYSTER 
PLANT or GOATSBEARD, common name ap- 
plied to a biennial herb, Tragopogon porrifolius, 
belonging to the Composite family, Composi- 
tae. Salsify, native to the Mediterranean region, 
was widely cultivated in Europe and America for 
its edible, spindle-shaped root, which, when 
cooked, has an oysterlike flavor. The root is 
white, about 8 to 12 in. long, and about 1 in. in 
diameter. Salsify is hardy and may be left in the 
ground during the winter. The roots are used in 
soups and stews, are prepared as creamed or 
mashed vegetables, or are cooked, mashed, 
shaped into cakes, and fried in deep fat like oys- 
ters. In the second year of growth, the salsify 
plant produces many-branched stalks, 3 to 4 ft. 
high, bearing terminal heads of purple flowers. 
Salsify is ready for consumption late in the fall. 
Black salsify is the term applied to Scorzonera 
hispanica , a European biennial herb in the same 
family as true salsify, and so called because its 
edible roots have a black outer covering. Black 
salsify is used for many of the same purposes as 
true salsify but is not as extensively cultivated. 
SALT, acronym for Strategic Arms Limitation 
Talks between the United States and the Soviet 
Union which were held in Helsinki, Finland, 
and Vienna, Austria, in 1969 and continued into 
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the early 1970's. See Disarmament: Agreements 
in Force. 

SALT, or SODIUM CHLORIDE, chemical com- 
pound of formula NaCI, m.p. 801° C. (1474° F.), 
b.p. 1413° C. (2575.4° F.), and sp.gr. of 2.16. It is a 
white solid, soluble in hot or cold water, slightly 

After evaporation salt is gathered for export in Ceylon. 


soluble in alcohol (q.v.), but insoluble in con- 
centrated hydrochloric acid (q.v.). In the crystal- 
line form the compound is transparent and col- 
orless, shining with an icelike luster. The com- 
pound usually includes traces of magnesium 
chloride, MgCI 2 , magnesium sulfate, MgSO-,, cal- 
cium sulfate, CaS0 4 , potassium chloride, KCI 
and magnesium bromide, MgBr 2 . 

Salt is widely distributed in nature. It is found 
in solution in all ocean water in concentrations 
of about 0.2547 lb. per gallon of water. The com- 
pound is distributed also throughout many riv- 
ers and inland lakes and seas, the concentration 
varying from 0.002 percent in the Mississippi R. 
to 12 percent in the Great Salt Lake and 8 per- 
cent in the Dead Sea. Salt may occur in the form 
of a surface crust or layer in swamps and dry 
lake bottoms, especially in extremely arid re- 
gions. The mineral halite (q.v.), more commonly 
known as rock salt or massive salt, occurs in 
beds deposited by the dehydration of ancient 
bodies of salt water. The compound is con- 
stantly being formed by the action of rivers and 
streams on rocks containing chlorides and com- 
pounds of sodium (qq.v.). 

History. Important to man as a seasoning and 
preserving agent since prehistoric times, salt 
was commonly used in the religious rites of the 
Greeks, Romans, Hebrews, and Christians. It 
was an important medium of exchange in the 
commercial ventures across the Mediterranean, 
Aegean, and Adriatic seas, and has been subject 
to severe taxation in Oriental countries from an- 
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cien t to modern times. Because of its usefulness 
sn preserving foods, salt was used by the ancient 
peoples as a symbol of enduring faith. In the 
form of salt cakes, it served as money in ancient 
Ethiopia and Tibet. The English term salary, 
which formerly represented a soldier's money 
allowance for salt, was derived from salarium, 
the Latin term referring to the salt allotment 
which was issued to soldiers of the ancient 
Roman army. 

The simplest method of obtaining salt from 
areas near oceans or seas is by the evaporation 
of salt water, a process that is expensive and 
used only when cheaper methods are unavaila- 
ble. In most regions, rock salt is obtained from 
subterranean sources by mining or by wells 
sunk to the deposits. In the latter method the 
salt is first dissolved in water forced down one 
of the well tubes, and the resulting brine is 
raised to the surface through other tubes. After 
being freed of clay impurities, the salt solution 
is evaporated. Gypsum (q.v.), if present, starts to 
precipitate first. This precipitation is removed 
by filtration, and thereafter further evaporation 
effects precipitation of salt and gypsum to- 
gether. Several methods of evaporation are used 
in these processes, the most important of which 
are solar evaporation, in which the heat is de- 
rived from the rays of the sun; steam evapora- 
tion in vacuum pans and in covered kettles; and 
direct-heat evaporation in open kettles and in 
open pans. Most commercial salt is produced 
today by steam or direct-heat evaporation of 
rock-salt brine. 

Uses. Salt has over a thousand uses. Most fa- 
miliar is its use as a seasoning, and as such it is 
an essential constituent in the diet of human 
beings and other warm-blooded animals. Cer- 
tain primitive tribes prohibit or restrict the eat- 
ing of salt, but these peoples obtain necessary 
quantities of the substance from the salt-con- 
taining raw or cooked meat and fish that they 
habitually eat. Common table salt marketed for 
consumption in inland areas often has small 
quantities of iodides (see Iodine) added to pre- 
vent the occurrence of goiter (q.v.). Wild ani- 
mals often congregate at salt streams or surface 
incrustations of salt, called salt licks, where they 
lick the incrusted salt. Industrially, salt is the 
source of chlorine (q.v.) and its principal com- 
pounds and the source of sodium and its com- 
pounds. Chlorine compounds of commercial 
importance include hydrochloric acid, chloro- 
form (q.v.), carbon tetrachloride, and bleaching 
(q.v.) powder. Important sodium compounds 
are washing soda, sodium sulfate, baking soda, 
sodium phosphate, and sodium hydroxide. Salt 


is widely used as a preservative for meats and is 
employed in some refrigeration processes, in 
dyeing, and in the manufacture of soap and 
glass. Because of its transparency to infrared ra- 
diation, salt crystals are used for making the 
prisms and lenses of instruments employed in 
the study of infrared radiation (q.v.). 

SALTA, city in Argentina, and capital of Salta 
Province, near the Rio Arenales in the irrigated 
Lerma valley, 780 miles n.w. of Buenos Aires. It is 
the commercial center of an area rich in oil and 
natural gas, and producing sugarcane, tobacco, 
grain, livestock, wine grapes, and timber. In- 
dustries include meat packing, tanning, sawmill- 
ing, sugar and flour milling, and the manufac- 
ture of leather goods and cement. The cathedral 
and numerous churches, government buildings, 
and private mansions reflect the Spanish colo- 
nial past. Today the city is of particular interest 
to tourists interested in colonial architecture. 
Two outstanding fiestas are held annually in 
September. The city was founded in 1582 as a 
stop on the road from the Bolivian silver mines. 
During the war of independence from Spain, 
Salta was the site where the Spanish were de- 
feated by the Argentine general Manuel Bel- 
grano (q.v.) in 1813. Pop. (greater city; 1970) 
176,130. 

SALTBUSH, common name applied to shrubby 
herbs of the genus Atriplex, particularly Atriplex 
argentea , belonging to the Goosefoot family, 
Chenopodiaceae. Members of the genus are 
cosmopolitan in distribution. They abound on 
alkali flats and afford good pasture with their 
succulent stems, foliage, and nutritive fruit. Gar- 
den orache, A. hortensis, is a type of saltbush. 
Greasewood, Sarcobatus, and creosote bush, 
Larrea, are sometimes also called saltbush. 
SALTILLO, city in Mexico, and capita! of 
Coahuila State, on a plateau of the Sierra Madre 
Occidental, 45 miles s.w. of Monterrey. The 
chief industries are the manufacture of cotton 
and woolen fabrics, ceramics, and flour. The 
Battle of Buena Vista, between Mexican and 
United States forces, was fought near the city in 
1847 during the Mexican War (q.v.). Pop. (1970 
prelim.) 191,800. 

SALT LAKE CITY, city and capital of Utah, and 
county seat of Salt Lake Co., on the Jordan R., at 
the foot of the Wasatch Mts., about 37 miles 
n.w. of Provo. Great Salt Lake (q.v.) is 11 miles w. 
of the city. Salt Lake City is the principal com- 
mercial, manufacturing, financial, and distribut- 
ing center of Utah. The chief agricultural prod- 
ucts of the surrounding area, which is exten- 
sively irrigated, are sugar beets, cattle, fruits, 
poultry, and dairy products; the region is also 
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rich in minerals, notably copper, silver, lead, and 
zinc. Among the industrial establishments in the 
city and vicinity are extensive meat-packing 
plants, canneries, oil refineries, smelting plants, 
steel mills, and factories for the production of 
electronic equipment and chemicals. 

Educational and cultural institutions in Salt 
Lake City include the University of Utah (1850), 
Westminster College (1875), several museums 
and libraries, and the Utah Symphony Orches- 
tra. In addition to the State Capitol, built in 
1915, the most notable buildings in the city are 
those in Temple Square, religious center of the 
Mormon Church; see Mormons. The famous 
Mormon Temple was begun in 1853 and com- 
pleted in 1893 and has six spires rising to a 
height of 220 ft. The domed Tabernacle, com- 
pleted in 1867, is an elliptical building seating 
10,000 persons, and is noted for its remarkable 
acoustics. The Tabernacle Choir of 500 voices is 
famous throughout the United States. The site 
of the city was first settled in 1847 by a group of 
Mormons under the American religious leader 
Brigham Young (q.v.). The settlement was char- 
tered as a city in 1851, and was known as Great 
Salt Lake City until 1868. It became the State 
capital when Utah was granted statehood in 
1896; see Utah; History. Pop. (1960) 189,454; 
(1970) 175,885. 

SALTO, city in Uruguay, and capital of Salto 
Department, on the Uruguay R., 66 miles n. of 
Paysandu, opposite Concordia, Argentina. The 
third-largest city in the country and a road and 
rail hub, it lies in an area growing livestock, cit- 
rus fruit, sugarcane, grapes, and honey; it trades 
in grains and vegetables. Industries include 


flour milling, meat packing, shipbuilding, and 
the manufacture of chemicals, drugs, and wick- 
erwork. The city has a school of agriculture 
Nearby are the resort of Arenitas Blancas and, 16 
miles to the n., the river falls, the Salto Grande 
The city is believed to have been founded in 
1817, although claims have been made for ear- 
lier settlement. Pop. (1970 est.) 60,000. 
SALTON SEA, lake of s.E, California in Rj v . 
erside and Imperial counties, in the Salton 
Basin. It was formed between 1905 and 1906 
when the Colorado R. broke through an em- 
bankment near Yuma, Ariz. and overflowed into 
California. The lake at first covered an area of 
about 450 sq.mi. and had a maximum depth of 
67 ft., but its area has since decreased by at least 
one third through evaporation. The floor of the 
Salton Sea is about 280 ft. below sea level; it was 
originally a salt marsh and the water of the lake 
is saline. 

SALTPETER or NITER, white, translucent, lus- 
trous mineral composed of potassium nitrate, 
KNOj. It crystallizes (see Crystal) in the ortho- 
rhombic system in prismatic crystals, which 
have a hardness (q.v.) of 2 and a specific gravity 
of 2.1, and which exhibit perfect domal cleav- 
age. The mineral forms delicate crusts on the 
surfaces of rocks and stone walls, and occurs as 
a constituent of surface soil in Spain, Iran, the 
United Arab Republic, and India. In the United 
States it occurs in loose soil of the limestone 
caves of Kentucky, Tennessee, and the Missis- 
sippi valley. Saltpeter is of commercial impor- 
tance in the manufacture of gunpowder (q.v.) 
and pyrotechnics (see Pyrotechny), as a source 
of nitrogen in the manufacture of nitrogen- 
containing compounds, particularly nitric acid 
(q.v.), and as an oxidizing agent in many indus- 
trial chemical processes. 

Chile saltpeter or soda niter is composed of 
sodium nitrate, NaNOj. It occurs over vast areas 
in South America, particularly in Chile, in beds 
which vary in thickness from 6 in. to 12 ft. The 
beds, called caliche, are interspersed with de- 
posits of gypsum, sodium chloride and other 
salts, and sand. The caliche is quarried and puri- 
fied in Chile before the Chile saltpeter is ex- 
ported. In the U.S. small deposits are found in 
Nevada and California. Pure Chile saltpeter crys- 
tallizes in the rhombohedral system, forming 
white, semitransparent, lustrous crystals which 
are crystallographically similar to calcite (q.v.). It 
has a hardness ranging from 1.5 to 2 and a spe- 
cific gravity o.f 2.24 to 2.29, and exhibits perfect 
rhombohedral cleavage. Chile saltpeter deli- 
quesces; that is, it absorbs water from the at- 
mosphere, becomes moist, and gradually dis- 
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. oKes It is used extensively as a fertilizer and in 
the manufacture of nitric acid. It is not used in 
! he manufacture of gunpowder because of its 
deliquescence, but it is used in making the less 
abundant saltpeter. 

SALTS, in chemistry, large group of chemical 
compounds made by union of a metal or metal- 
lic radical with a nonmeta! or nonmetallic radi- 
cal, provided that the latter is not the hydroxide 
radical, OH. The commonest and most typical 
salt is sodium chloride, NaCI; see Salt. Many 
salts can be made by treating an oxide, an hy- 
droxide, or, if it is active enough, a metal with 
the corresponding acid. Sodium chloride re- 
sults, for example, from action of hydrochloric 
acid, HC1, on sodium hydroxide, NaOH. Metal- 
lic zinc and nitric acid give zinc nitrate, 
Zn(N0 3 K and copper oxide; CuO, and sulfuric 
acid, H 2 S0 4 , produce the salt, copper sulfate, 
CuS0 4 . The name of a salt records the elements 
or radicals composing it, the metallic part pre- 
ceding. If only two elements comprise the salt, 
the name ends in ide. For example, the salt 
made of sodium and fluorine, NaF, is sodium 
fluoride. In the application of this rule, a metal- 
lic radical such as ammonium, NH 4 , is consid- 
ered equivalent to a single element; thus ammo- 
nium chloride is NH 4 Ci. Salts that contain more 
than two elements and are derived from acids 
the names of which end in ic (as sulfuric, nitric, 
and phosphoric acids) are designated by the 
suffix ate , as barium sulfate, BaS0 4 , silver ni- 
trate, AgNOj, and sodium phosphate, Na 3 P0 4 . 
Salts that contain more than two elements and 
are derived from acids the names of which end 
in ous (as sulfurous, nitrous, and phosphorous 
acids) are designated by the suffix ite, as sodium 
nitrite, NaN0 2 . Salts, when brought to the liquid 
state by being melted or dissolved in water, are 
electrical conductors because in such state they 
separate into mobile ions; see Ion. The metal 
part of the salt forms positive ions and the non- 
metallic part forms negative ions. Thus sodium 
chloride gives Na + and CD ions. Although salts 
produce liquids that are fair electrical conduc- 
tors, they are not nearly as good as metals in this 
respect. 

Salts are classified as normal, acid, or basic. 
Normal salts contain neither hydrogen, H + , nor 
hydroxide, OH~, ions. Acid salts, on the other 
hand, contain hydrogen ions and basic salts 
contain hydroxide ions. Potassium hydrogen 
sulfate, KHS0 4 , is an example of an acid salt, 
and calcium hydroxychloride, Ca(OH)CI, is an 
example of a basic salt. See Acids; Bases. 

A vast number of salts, including those that 
occur naturally in the form of minerals and 


those that are synthesized, have constant appli- 
cation in industry, science, medicine, agricul- 
ture, and the arts. Specific salts and their 
properties and uses are discussed in separate ar- 
ticles on the acids or metallic ions from which 
they are derived. 

SALUKI, breed of hunting dog or hound for 
which there are records dating back to 3600 b.c. 
It is found living with desert tribes in the Middle 
East. The saluki is known to have been used to 
hunt the gazelle and is therefore sometimes 
called gazelle hound. The breed was introduced 
into England in the middle of the 19th century, 
and became popular in England and on the 
Continent toward the end of the century. The 
saluki which hunts chiefly by sight, is used in 
England to course hares. In recent years the dog 
has become popular in the United States as a 
show dog and a pet. The animal has a long, nar- 
row head; bright eyes black or hazel in color; 
long ears covered with long, silky hair and lying 
close to the head; straight forelegs; hind legs set 
widely apart; and a long tail curving upward. 
The coat is smooth and silky, and is sometimes 
feathered on the legs, the back of the thighs and 
elsewhere on the body. The dog may be any 
of a number of colors, including white, fawn, 
golden, or red; or may be white, black, and tan, 
or black and tan. The average height of the male 
at the shoulder is from 23 to 28 in.; the female is 
usually smaller. 

SALVADOR, formerly $AO SALVADOR or 
BAHIA, city and port in Brazil, and capital of 
Bahia State, on a peninsula at the entrance to 
Todos os Santos Bay, 175 miles s.w. of Aracaju. 
Salvador is a major port, from which coffee, to- 
bacco, sugar, cotton, industrial diamonds, and 
petroleum are exported. The principal industries 
of the city are shipyards, sugar refineries, cotton 
and flour mills, and tobacco factories. Salvador 
is built on a steep incline and is divided into the 
upper and lower towns, which are connected 
by elevators, cable cars, and winding roads. It is 
the site of the University of Bahia. The city was 
founded by the Portuguese in 1549 as Sao Salva- 
dor da Bahia de Todos os Santos. It was the cap- 
ital of the Portuguese colonies in Brazil until 
1763 and became capital of Bahia State in 1889. 
Pop. (1970 prelim.) 998,258. 

SALVADOR, EL. See El Salvador. 

SALVAGE, in maritime law (q.v.), recovery of 
sunken or stranded vessels or their cargoes 
abandoned to destruction; see Derelict. The 
term is also applied to the award, usually by a 
court of admiralty, to which voluntary salvors 
become entitled. Salvage may extend to rafts of 
logs washed out to sea, to derelict navigation 
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beacons, to aircraft abandoned in navigable wa- 
ters, to property such as money found on float- 
ing bodies, and to the recapture of ships taken 
by piracy or as prizes of war. A manned ship, al- 
though occupied by the captain alone, may re- 
fuse offers of salvage, but a derelict is available 
to the first salvor. Those who may claim salvage 
include crewmen who voluntarily return to a 
merchant ship after the master orders abandon- 
ment, as well as governments, which have the 
same rights as corporations and individuals. 
Crews on naval vessels become salvors only by 
government permission. Ships that damage each 
other cannot claim salvage for aid furnished 
thereafter. The salvor has a maritime lien on the 
property saved, but this claim may be reduced 
or forfeited if the salvor causes unnecessary 
damage. Although an owner may reclaim his 
property on paying salvage, he may elect to 
abandon it, allow the court to sell it, and recoup 
any amount remaining after the payment of sal- 
vage. The rules under which courts award sal- 
vage are complex, involving the value of ship 
and cargo, the value of the property saved, and 
the expenses of the salvor. The obligation of all 
seafarers towards saving lives cannot be re- 
warded but, lifesaving in conjunction with sal- 
vage of property may augment the amount of 
the award. 

SALVATION ARMY, THE, international reli- 
gious and charitable organization, founded in 
1865 in London, England, by the British Method- 
ist minister William Booth (q.v.). It is dedicated 
to the propagation of the Christian faith and to 
furnishing various forms of assistance to persons 
in need of spiritual solace and material aid. It 
was originally founded as the Christian Mission, 
with the aim of carrying on evangelical and so- 
cial-welfare work among the inhabitants of the 
sfum areas of London. The mission rapidly ex- 


panded its activities; in 1878 it was reorganized 
along its present quasi-military lines and was re- 
named the Salvation Army. Booth was accorded 
the title of general, and the officers and mem- 
bers of the organization were given military 
ranks and titles in accordance with their duties. 
The army was later organized into territories, 
each of which had jurisdiction over a specified 
country or other major geographical area. 

The international character of the Salvation 
Army dates from 1880, when a group of its 
members came to the United States and estab- 
lished an American branch in New York City. 
The movement subsequently spread to all parts 
of the world; in 1972, the Salvation Army oper- 
ated in 70 countries, and the preaching of the 
Gospel was carried on by its members in more 
than 150 languages and dialects. In the same 
year the world membership of the organization 
totaled more than 1,000,000 persons, of whom 
more than 25,000 were officers who had gradu- 
ated from the thirty-four schools maintained by 
the Salvation Army in many parts of the world. 
The facilities operated by the Salvationists 
throughout the world included 920 schools, 96 
maternity homes, 160 children's homes, and 522 
hotels, which in the course of one year gave 
free lodging more than 10,000,000 times and 
served almost 23,000,000 free meals. In the U.S., 
about 325,000 persons were enrolled in the Sal- 
vation Army. The institutions operated by Salva- 
tionists in the U.S. included 123 social service 
centers for men at which more than 70,000 
homeless men were enrolled in 1972 in a pro- 
gram of work and rehabilitation; 55 camps that 
accommodated more than 53,000 children; 3 
general hospitals; 35 maternity homes and hos- 
pitals; 14 children's homes and foster-care cen- 
ters; 15 residences for young working women, 
and 16 centers for alcoholics. 
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The Salvation Army was particularly active 
during World Wars I and II, rendering a wide va- 
r ; etv of services to Allied soldiers. In World War 
II j ts American branch operated more than 3000 
War Service Units, including 1000 mobile can- 
teens, on 26 battlefronts. in the postwar period, 
the Salvation Army promulgated a program 
called Marching Forward, the main objectives of 
which included the promotion of evangelism; 
the prevention of juvenile delinquency; aid to 
veterans, servicemen, and their families; exten- 
sion of services in police courts and prisons; and 
the rehabilitation of Salvation Army work in 
countries which had been devastated by war. 

Salvation Army members preach in the open 
air, holding some 54,000 open-air meetings an- 
nually in the U.S. The doctrines of the Salvation 
Army are based on the teachings of the Bible 
and are considered fundamentally Christian; see 
Fundamentalism. 

The activities of the Salvation Army are fi- 
nanced by voluntary contributions. Its social 
services are offered without discrimination as to 
race or creed. Its official publication is The War 
Cry. International headquarters is situated in 
London; U.S. headquarters, in New York City. 
SALVIA. See Sage. 

SALWEEN, river of China and Burma. In China, 
w'here it is also known as Lu Kiang, the river 
rises in Tibet Autonomous Region, and runs s. 
through Yunnan Province. After entering n.e. 


Burma it flows generally s., and then forms part 
of the border between Burma and Thailand be- 
fore emptying into the Gulf of Martaban at the 
port of Moulmein. The Salween R. is 1750 mi. 
long, but because of numerous rapids, it is only 
navigable for 74 mi. above its mouth. 
SALZBURG, city in Austria, and capital of 
Salzburg Province, on the Salzach R., about 95 
miles s.e. of Munich. Industries include tourism, 
the production of beer, and the manufacturing 
of metals, chemicals, and textiles. At Salzburg 
the Salzach R. passes between two lofty masses 
of rock, one of which, the Monchsberg (1716 ft. 
high), bears an 11th-century fort. Known in 
Roman times as Juvavum, Salzburg has been an 
archbishopric since about 800; a 17th-century 
Renaissance cathedral is in the city. Salzburg 
was incorporated into Austria in 1814. 

Salzburg was the birthplace and childhood 
home of the Austrian composer Wolfgang Ama- 
deus Mozart (q.v.). It is a well-known resort, and 
the site of internationally famous annual music 
and drama festivals. Pop. (1971) 128,845. 
SALZGITTER, city of West Germany, in Lower 
Saxony State, on a branch of the Weser-Elbe 
Canal, 16 miles s.w. of Brunswick. In an area pro- 
ducing iron and gas, the city produces coke 
and by-products, textiles, chemicals, machinery, 
metal products, canned foods, and refined beet 
sugar. In the city is the Solbad, a salt spring 

View of Salzburg , looking toward the Monchsberg. 
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Know n since BOO and a spa since the 19th cen- 
tjrv; a 700-year-old city hail, now a hotel; and 
the Rifjgeiheim castle and abbey. Named VVa- 
tenstedt-Salzgitter when formed in 1942, the 
city is composed of twenty-nine former villages, 
including Sa;zgilter-Bad, with iron and potash 
mining; Watenstedt, with steel milling and 
smelting; Lebenstedt, with oil wells and potash 
mines; Lichtenberg, with potash mines; Geb- 
hardshagen and Ffacbstockheim, with iron 
mines; and Thiede-Steterburg, a residential area. 
Pop. (1970) 119,000. 

SALZKAMMERGUT, resort center in the 
Upper Austria and Styria provinces of Austria. 
Since prehistoric times salt has been mined in 
the immense deposits found nearby. In the lake 
region of the Alps it is famous for its scenery 
and archeological remains of early human habi- 
tation. The Dachstein (9829 ft.), a mountain cov- 
ered with glaciers, is situated in the vicinity. 
SAMAR, island of the Republic of the Philip- 
pines, constituting the province of Samar, sepa- 
rated on the \.w. from the island of Luzon by 
San Bernardino Strait, and on the s. from the 
island of Leyte by San Juanico Channel and 
Leyte Gulf. The area of the island is 5124 sq.mi. 
Agricultural products include hemp, rice, coco- 
nuts, and sweet potatoes. Catbalogan, on the w. 
coast, is the capital of the province. Area, 5050 
sq.mi.; pop. (1970 est.) 1,217,000. 

SAMARA. See Kuybyshev. 

SAMARIA, ancient city and state in Palestine 
(q.v.). The city was located some 42 miles n. of 
present-day Jerusalem (q.v.) and about 25 miles 
e. of the Mediterranean Sea. 

History. The city of Samaria was first built on a 
hill overlooking a main road to Jerusalem, the 
capital of King David (q.v.). It was chosen by 
Omri, King of Israel (r. 876-869 b.c.), who made 
it the capital of the northern kingdom; see Is- 
rael, Kingdom of. The Assyrians conquered the 
region late in the 8th century b.c., as recorded in 
2 Kings 17:1-6, 24; see also Assyria. 

After the Assyrian conquest the conquerors 
carried off many of the inhabitants, replacing 
some of them with people from other con- 
quered lands. Nevertheless, the people of the 
region thereafter known as Samaria practiced a 
form of Judaism (q.v.) and preserved the so- 
called Samaritan Pentateuch (q.v.), which has 
retained an older text of the first five books of 
the Bible (q.v.) than is currently known in the 
Bible of the Jews. 

When the Assyrian Empire itself was divided, 
Samaria passed to the Babylonians and then to 
the successive conquerors of Palestine. In Ro- 
man times the city was called Sebaste, and a 


modern village nearby preserves that name in A 
own, Sebastiyeh or Sabastiya. 

In Roman times, the Samaritans were consic 
ered heretical and hostile to the Jews, as - 
shown by the irony of the Tale of the Good Sa- 
maritan, who aided a sick Jewish traveler al- 
though members of his own faith would no t 
(Luke 11:30-37), and by the story of the conver- 
sation between Jesus and the woman of Samaria 
(John 4:5-42). 

On the ruined site of the ancient place, there 
still exist parts of a colonnade of the age of 
Herod, remains of a temple to Augustus, and 
other antiquities. A Harvard University expedi- 
tion, from 1908 to 1911, made important discov- 
eries on the site, and a new district, containing 
the remains of a large Roman water reservoir, 
was uncovered in 1931. 

Modern Samaritans, in modern times a sect of 
Samaritans practices a religion similar to that of 
the Biblical Jews, with some admixture of Islam 
(q.v.). Their group numbers only about 200, liv- 
ing around their ancient temple site of Mt. Ger- 
izim, near modern Nablus, Jordan, in an area oc- 
cupied by Israel after 1967. 

SAMARITAN LANGUAGE AND LITERATURE. 
The Samaritans produced a unique language 
and literature. Samaritan belongs to the Semitic 
languages and may be grouped with the west- 
ern Aramaic dialects. It has not been popularly 
spoken since the 7th century, but it is still stud- 
ied by a few priests in the small Samaritan com- 
munity at Nablus, although the general speech 
there is now Arabic. The alphabet represents a 
comparatively slight modification of the Old Se- 
mitic in which the Phoenician and early Hebrew 
and Aramaic inscriptions were written, and dif- 
fers from the square letters used in later Aramaic 
and Hebrew inscriptions and in Hebrew manu- 
scripts. The literature is of small extent and is 
chiefly represented by the Samaritan Penta- 
teuch and the Targum, the latter being a transla- 
tion of the Hebrew text of the Pentateuch into 
the Samaritan Aramaic dialect. 

See Jews: The Kingdom . 

SAMARITAN PENTATEUCH, recension of the 
Hebrew text of the Pentateuch (q.v.), used by 
the Samaritans and written in a slightly modified 
form of the North Semitic alphabet employed 
by them. The first printed edition appeared in 
the Paris Polyglot Bible (1629-45). It was pre- 
pared by the French Roman Catholic theologian 
Jean Morin (1591-1659), who used a manuscript 
now in the Bibliotheque Nationale (q.v.). It 
was reprinted in the London Polyglot (1657). 
The British Hebrew scholar Benjamin Blayney 
(1728-1801) published an edition in the square 
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Hebrew characters (Oxford, 1790). See Bible; Sa- 

v A Si A. 

SAMARIUM, metallic element, one of the 
croup of rare earths (q.v.) ; with at.no. 62, at.wt. 
150 . 34 , b.p. 1803° C. (3277.4° F.), m.p. 1072° C. 
( 1961 . 6 ° F.), sp.gr. 7.4 to 7.54, and symbol Sm. It 
uas discovered in 1879 by the French chemist 
Paul Emile Lecoq de Boisbaudran (1838-1912). 
Like other rare-earth metals, it is found in min- 
erals such as cerite, gadolinite, and samarskite. 
It is thirty-ninth in order of abundance of the el- 
ements in the crust of the earth. The metal is 
hard, brittle, and lustrous; its yellowish-gray 
color tarnishes quickly in air. Samarium forms 
chiefly trivalent compounds; the salts are pale 
yellow in color. The metal and its compounds 
have no commercial use. 

SAMARKAND, city of the Soviet Union, in the 
Uzbek S.S.R., in the valley of the Zeravshan R., 
about 130 miles s.E. of Bukhara. It is divided into 
a newly built section and an ancient section 
with buildings from the 14th and 15th centuries. 
Industries include the production of tea, wine, 
and food products, and the manufacture of 
leather goods, cotton and silk textiles, and 
clothing. 

Samarkand, known by the ancient Greeks as 
Maracanda, was captured by Alexander III (q.v.), 
King of Macedonia, called the Great, in the 4th 
century b.c. It passed into Arabian hands in the 
8th century a.d., becoming an Islamic center. It 
was almost completely destroyed by the Mon- 
gol ruler Genghis Khan (q.v.) in 1220. In the 14th 
century it became the capital of the kingdom of 
the Mongol conqueror Tamerlane (q.v.), whose 
tomb is in the old section of the city. In 1499 
Samarkand was taken by the Uzbeks, and in 
1784 it was conquered by the emirate of Bu- 
khara. It passed to Russia in 1868. From 1925 to 
1930 Samarkand was the capital of the Uzbek 
S.S.R. Pop. (1970) 267,000. 

SAMBAR, or SAMBUR, common name applied 
to any of several large Asian deer, particularly to 
the Indian species, Cervus unicolor. The Indian 
sambar attains a height of over 5 ft. at the shoul- 
ders and may weigh as much as 600 lb. The coat 
is dark brown with chestnut marks on the rump 
and under parts. The large, rugged antlers are 
typically rusine, the brow tines being simple 
and the beams forked at the tip. In some speci- 
mens the antlers exceed 40 in. Sambars live in 
woodlands and feed mainly on grass and herbs. 
They are prized by hunters as sport trophies. See 
Deer. 

SAMBRE, river of France and Belgium, about 
120 mi. long, rising in Aisne Department, France. 
The river flows northeastward, and enters the 


Meuse R. near Namur, Belgium. It is navigable 
for 100 mi. from Namur to Landrecies, France. 
The Oise-Sambre Canal connects Oise, France, 
with the Sambre R. at Landrecies. 

SAMBUR. See Sambar. 

SAMNITES, name of an ancient people who 
lived in Samnium, the mountainous center of 
southern Italy. They comprised the Caraceni, 
the Pentri, the Caudini, and the Hirpini. Because 
of their raids upon the people of Campania 
(q.v.), the latter placed themselves under the 
protection of Rome, and a series of wars took 
place between the Romans and the Samnites 
from 343 to 290 b.c. In the second war, from 326 
to 304 b.c, the defeat of the Romans at the Cau- 
dine Forks in 321 b.c. very nearly gave to the 
Samnites the opportunity to be the rulers of 
Italy; they were forced by 304 b.c., however, to 
recognize the supremacy of Rome. The third 
war (298-290 b.c.) ended with the victory of 
Rome. The remaining Samnites joined unsuc- 
cessful attacks on Rome until 82 b.c., after which 
they were either Romanized or sold into slavery. 
See also Sabines. 

SAMOA or SAMOA ISLANDS, formerly NAV- 
IGATORS ISLANDS, group of islands in the Pa- 
cific Ocean, located about 2250 miles s.w. of 
Honolulu and about 1750 miles n.e. of New Zea- 
land. The islands are situated between approxi- 
mately lat. 13°25 / S. and lat. 14°30' S. and long. 
168° W. and long. 173° W. The islands e. of long. 
171° W. form an unorganized territory of the 
United States named American Samoa. The 
islands w. of the meridian constitute the inde- 
pendent state of Western Samoa. The islands 
are volcanic or coral in origin. The large ones 
are mountainous and well forested. The climate 
is tropical, and rainfall is abundant from No- 
vember to April. Earthquakes and severe hurri- 
canes frequently occur. The islands are rich in 
vegetation, but the fauna is extremely limited. 
Snakes, lizards, and some birds are the only in- 
digenous animals. Among the birds the most re- 
markable is a species of ground pigeon, the Di- 
dunculus strigirostris, which is a link between 
the African Treroninae and the extinct dodo. 

See separate article on Western Samoa. 
SAMOA, AMERICAN, American islands that 
include Tutuila, on which a United States naval 
station is located; the Manua group, consisting 
of Tau, Olosega, and Ofu; Aunuu; Rose Island; 
and Swains Island. All except Rose Island, which 
is an uninhabited coral atoll, are of volcanic for- 
mation. Tutuila is the largest island of the Amer- 
ican group, covering an area of about 53 sq.mi. 
and a population, including Aunuu, of 24,973 
(1970). Pago Pago (q.v.), on Tutuila, is the seat of 
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government of American Samoa and has one of 
the finest harbors in the South Pacific, it had a 
population (1970) of 2451. The total area of 
American Samoa is 76 so. mi.; the population 
(1970) was 27,159; the United Nations estimated 
(1969) 32,000. 

Agriculture is the principal occupation. The 
most important crops include copra, taro, or- 
anges, pineapples, bananas, papayas, breadfruit, 
yams, and coconuts. Canned fish and pet foods 
are processed and exported. Grass mats and 
other handicrafts are also made and exported. 
The economy of the territory is largely depend- 
ent upon grants and appropriations by the U.S. 
Congress. In the late 1960's revenue from local 
sources totaled about $5,000,000, and grants and 
appropriations about $9,400,000. 

The People. Samoans are Polynesians, many of 
whom are converts to Christianity. Foreigners, 
including Americans, are prohibited by local 
laws from buying Samoan-owned land. Medical 
attention is provided by the government, which 
operates a general hospital and five dispensa- 
ries. A tropical disease medical center is being 
constructed. Regular shipping services connect 
American Samoa with the U.S., Fiji , Hawaii, 
Australia, New Zealand, and japan. Several air 
lines serve American Samoa. Education is free 
and compulsory for all children between the 
ages of six and eighteen. In a recent year in- 
struction was provided by about thirty public 
and three private schools, having an enrollment 
of about 9500 students and staffed by about 420 
teachers, most of whom are Samoans. In 
twenty-one consolidated public elementary 
Jschools television is used for instruction. 
(Government. The islands are administered by 
the United States Department of the Interior. 
Under the constitution of 1966, executive au- 
thority lies with the governor, who is appointed 
by the secretary of the interior. Samoans are U.S. 
nationals, and the constitution contains most of 
the guarantees of the Bill of Rights. Legislative 
authority is vested in the Samoan legislature, or 
Fono, which consists of a Senate and House of 
Representatives. The Senate has eighteen mem- 
bers, who are elected from the local chiefs, and 
the House has twenty members, elected by pop- 
ular vote. The islands are divided into three dis- 
tricts, each having a Samoan governor. Local ad- 
ministrative matters are conducted by village, 
county, and district councils composed of he- 
reditary chiefs and their advisors. The judicial 
system includes a high court and five district 
courts. The secretary of the interior appoints the 
chief justice and an associate justice, who are 
assisted by four Samoan associate judges. 
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History. According to native tradition the Sa- 
moan Islands were the original home of the Poly- 
nesian race, from which colonists peopled the 
other Polynesian islands of the Pacific. Ethnolo- 
gists, however, now believe that two separate 
waves of immigrants peopled Samoa, the first 
group probably originating in southwestern 
Asia. The later migration displaced the original 
Samoans, who then began to colonize the more 
easterly islands of Polynesia. The islands were 
discovered by Jacob Roggeveen, a Dutch navi- 
gator, in 1722. In 1768 Louis Antoine de Bou- 
gainville (q.v.), a French explorer, named the 
group the Navigators Islands. During the 19th 
century Germany, Great Britain, and the U.S. es- 
tablished commercial posts on the islands. In 
1878 the U.S. annexed Pago Pago for use as a 
naval coaling station. In 1888 native disturb- 
ances resulting from the selection of a king 
created a crisis among the three powers. The 
matter was settled by the Act of Berlin in 1889, 
which proclaimed the independence and neu- 
trality of the islands and guaranteed the natives 
full liberty in the election of their king. In 1899, 
during the course of a native civil war, the U.S. 
and Great Britain formed an alliance against 
Germany. Apia, site of the German station, was 
shelled by British and American ships. Agree- 
ment between the powers in regard to Samoa 
was, however, reached in the same year. Under 
the terms of the treaty of 1899 Germany re- 
ceived the islands west of long. 171° W., U.S. 
sovereignty was recognized over the islands 
east of the meridian, and Great Britain received 
the Solomon Islands and Tonga (qq.v.) as com- 
pensation. The chiefs of Tutuila and Aunuu 
ceded these islands to the U.S. in 1900. The 
islands of the Manua group were ceded in 1904. 
Swains Island was annexed by the U.S. in 1925 
and added to American Samoa. 

SAMOS, island of Greece, in the Aegean Sea, 
near the coast of Turkey, about 45 miles s.w. of 
izmir. The island is mountainous, and the high- 
est peak, Mt. Kerketeus (anc. Cercetus), reaches 
4703 ft. Samos is about 27 mi. long and 12 mi. 
wide. Agricultural products include wine, to- 
bacco, olive oil, and citrus fruit. The capital of 
the island is Limen Vatheos. 

History. In ancient times Samos was very fa- 
mous as a commercial and shipping center of 
the Aegean Sea. The island was celebrated also 
for its red, glossy pottery, which was imitated by 
the Romans in their so-called Samian ware. Sub- 
jected to Persian domination, in 499 b.c, Samos 
joined the Ionian revolt against Persia and fol- 
lowing the battle of Mycaie in 479 b.c., was once 
again independent. In the same year it became 
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a member of the Delian League (q.v.). When 
Samos revolted in 440 b.c. it was defeated and 
reduced to the position of a vassal of Athens. 
During the Peloponnesian War (431-404 b.c.) 
between Athens and Sparta, the island proved a 
faithful ally of the Athenian democracy, serving 
as the headquarters of the Athenian fleet, and in 
the later years of the struggle was restored its 
privileges. In 387 b.c. Samos passed into the pos- 
session of Persia but was eventually recon- 
quered by the Athenians in 366 b.c. For almost 
twenty centuries the history of Samos is ob- 
scure. It is believed to have become part of the 
Roman Empire and subsequently a Byzantine 
possession. It was conquered by the Ottoman 
Turks in 1550 a.d. In 1832 it became semi-inde- 
pendent, the administration locally controlled 
but subject to the payment of a tribute to Tur- 
key. Samos passed entirely to Greece as a result 
of the Balkan War of 1912-13. 

Area, about 195 sq.mi.; pop. (1971) 114,802. 
SAMOTHRAKf or SAMOTHRACE, island of 
Greece, in the Aegean Sea, n.e. of the island of 
Limnos. It is about 8 mi. long and 6 mi. wide. 
The island, with an area of 71 sq.mi., is moun- 
tainous, rising to 5249 ft. at Mt. Fengari. From 
that point, according to the Iliad , an epic poem 
by the Greek poet Homer, Poseidon (qq.v.), the 
Greek mythological god of the sea, watched the 
battles around Troy. In ancient times Sam- 
othraki was a center for the religious cult of the 
Cabiri. The island was occupied by the Ottoman 
Turks from 1457 until taken by Greece in 1912. 
Samothraki is also the name of the main town of 
the island. Area, about 70 sq.mi.; pop. (1971) 
3012. 

SAMOYED or SAMOYEDE, breed of working 
dog with an ancient origin in western Siberia. 
The name is taken from the Samoyeds or Samo- 
yedes, inhabitants of Siberia, with whom the 
dog has always been closely associated. It has 
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long been used by them for pulling sledges, 
herding reindeer, .and as a watchdog. It was 
used in the 19th and 20th centuries by European 
and American arctic and antarctic explorers for 
pulling supply sledges. In recent times the Sam- 
oyed has become popular as a show dog in Eng- 
land and the United States. The dog has a pow- 
erful, wedge-shaped head with dark, alert, 
intelligent eyes set wide apart. The body is of 
medium length, with a broad and muscular 
back, straight legs, and a long tail. It has a thick, 
soft undercoat and an outer coat of long stiff 
hair; in color the dog is pure white, white and 
biscuit-colored, or cream. The male measures 
from 20 to 23 in. high at the shoulder and the 
female 18 to 21 in.; the male weighs from 45 to 
55 lb. and the female 36 to 45 lb. 

SAMOYEDS, or NENTSI, people inhabiting the 
extreme north of the Soviet Union between the 
Kanin and Taymir peninsulas. They live either in 
small tribal communities around the Ob' and 
Yenisey rivers or in scattered nomadic clans, the 
settled tribes generally subsisting by farming 
and the nomads by fishing, hunting, and trap- 
ping. Until recent times, all believed in and 
practiced Shamanism (q.v.). Their languages, 
known as Samoyedic or Samoyed, constitute 
one of the two subfamilies of Uralic, the other, 
and major, subfamily being the Finno-Ugric lan- 
guages (qq.v.). Their place of origin is not defi- 
nitely known; southwestern Siberia has been 
suggested by scholars as the most likely place. 
They appear to have reached northernmost 
Russia by the 12th century a.d., migrating there 
under pressure from other peoples moving into 
their original homeland. Recent estimates of 
their population range from 23,000 to 30,000. 

M.P. 

SAMPAN, common river and harbor skiff of 
the Far East, used for fishing, freight traffic, and 
as a crude houseboat. It is usually flat-bot- 
tomed, with a high-rake transom stern and a 
low pointed or transom bow, although hull 
shapes vary widely. Sampans may be propelled 
from the stern by either a large sweep or two 
short oars, and are sometimes rigged with a sin- 
gle lugsail. Shelter is provided by characteristic 
matted roofing that is arched or boxed to form a 
cabin over part or most of the deck. Sampans 
are found chiefly in China and Japan, but are 
also used in India and on numerous Pacific 
islands. See Fishing Vessels: Asian Types; Junk. 
SAMPSON, William Thomas. See Santiago, 
Battle of. 

SAMSON, in the Old Testament, Hebrew hero 
and for twenty years twelfth judge of ancient Is- 
rael, according to the story found in Judg. 13-16. 
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It is stated that he was the son of Manoah of 
Zorah, of the tribe or Dan (q.v.). Man can's wife 
was barren, but an angel appeared to her and 
promised a son, who should be a Nazarite, that 
is, a consecrated person; see Nazarites. No razor 
was to touch the boy's head, and it was through 
the supernatural strength with which his hair 
endowed him that Samson performed his great 
feats, including the strangling of a lion and the 
slaying of 1000 Philistines (q.v,) with the jaw- 
bone of an ass. Finally he was betrayed by a 
Philistine woman, Delilah (q.v.), who had his 
head shaved and who then handed him over to 
the Philistines. His eyes were put out, and he 
was forced to perform servile labor. His hair, 
however, grew again, and at a festival in honor 
of Dagon, the Philistine deity, Samson was ex- 
hibited as a public spectacle (judg. 16:23-30). 
He pulled down the pillars of the house in 
which 3000 Philistines had assembled, conse- 
quently burying the multitude and himself in 
the ruins. 

The story, set in the 11th century B.c, appar- 
ently underwent editorial revision, its legendary 
or even mythical character seems obvious to 
many scholars. The meaning of Samson's name, 
"the sunny one", and the nature of some of his 
exploits suggest that Samson was originally a 
hero of the sun cult; see Sun Worship. 

Samson is recalled in the New Testament for 
his faith (Heb. 11 :32— 34) . He is the subject of the 
tragic poem Samson Agonistes (1671), by the 
English poet John Milton (q.v.), and of the ora- 
torio Samson (1743), by the German composer 
George Frederick Handel (q.v.). 

SAM SUN, city and port in Turkey, and capital 
of Samsun Province, on the Black Sea, about 200 
miles n.e. of Ankara. A resort city on the coastal 
railroad, it is an important tobacco port, and to- 
bacco processing is the principal industry. The 
city is the trade center of an area producing 
grains, wool, hides, and vegetables. Founded by 
the Greeks in 562 b.c. as Amisus, or Amisos, on 
the site of a city destroyed by the Phrygians in 
1182 b.c., it became an important city in Pontus 
after 300 b.c. Passing to Rome and Byzantium, it 
came under the rule of Genoa in the 14th cen- 
tury and was called Simisso. The city was taken 
by the Ottoman Turks in 1425. In 1869 Samsun 
suffered a disastrous fire. In 1919 the Turkish 
general and statesman Kemal Ataturk (q.v.) 
began his political conquest of Turkey at Sam- 
sun. Pop. (1970) 134,272. 

SAMUEL, two books of the Old Testament 
(see Bible), in the King James Version, The First 
Book of Samuel, Otherwise Called The First Book 
of the Kings, and The Second Book of Samuel, 


Otherwise Called The Second Book of the Kinc^ 
In modern Bibles, the two books of Samuel im- 
mediately precede the two books of the Kings 
(q.v.). The first to divide them into four book- 
were scholars who made the early Greek ver- 
sion of the Old Testament known as the Septu- 
agint. These scholars designated the four sepa- 
rated works as the first, second, third, and 
fourth books of the "Kingdoms". This fourfold 
division was followed in subsequent early Latin 
versions of the Old Testament, and eventually 
into modern times. The division of Samuel into 
two books did not appear in Hebrew Bibles 
until the middle of the 15th century a.d. In the 
Hebrew Bible, however, the first two of the 
books have long been named after the Hebrew 
judge Samuel (q.v.). 

The books of Samuel relate the history of the 
Israelite people from the end of the period of 
the Judges (see Judges) to the last years of King 
David's life and reign; see David; Jews: The 
Kingdom. This relatively short period is a signifi- 
cant one in Jewish history, for it saw the estab- 
lishment of the first Hebrew monarchy and the 
unification of the Israelite tribes into one king- 
dom with its capita! at Jerusalem. The narrative 
may be divided into three main parts: events oc- 
curring in the period between Samuel's birth 
and Samuel's anointing of Saul (q.v.) to be the 
first Hebrew king (1 Sam. 1-7), events occurring 
in Saul's reign (1 Sam. 8-2 Sam. 1), and events 
occurring in David's reign (2 Sam. 2-24). 

According to a Talmudic tradition (see Tal- 
mud), Samuel was the principal author of 1 Sam- 
uel. As for the portion of that book relating 
events that occurred after Samuel's death, it was 
ascribed to the Hebrew seer Gad (q.v.) and 
the prophet Nathan. Modern scholars gener- 
ally agree that the books are composite works, 
by several authors and author-editors from a 
number of different sources. Some suggest that 
the books were composed mainly from two 
sources, designated the Early Source and the 
Late Source. The Early Source is said to date 
probably from some time in the reign of Solo- 
mon (q.v.) and may have been composed by a 
single person. The Late Source is said to date 
from the century between 750 and 650 B.c. Other 
scholars suggest that three main sources, desig- 
nated L, J, and E, were used. The earliest are be- 
lieved to have been J and L (late 10th cent.); E is 
believed to date from the end of the 9th or the 
beginning of the 8th century b.c. The Early 
Source and the L and J sources favor the estab- 
lishment, as divinely willed, of the monarchy. 
The Late Source and E, on the other hand, disap- 
prove of the monarchy, condemning it as un- 
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necessary, a national rejection of the Lord, Who 
rbe true king of Israel. Whatever their origin, 
Hrvvever. the two books of Samuel have been 
long appreciated for their high value as history 

and literature. 

SAMUEL (fl. nth cent, b.c), in the Old Testa- 
ment, last of the judges, the first of the prophets 
) see Prophecy), and next to the Hebrew prophet 
and lawgiver Moses and the patriarch Abraham 
iqq.v.), the greatest personality in the early his- 
{ 0r > of the Hebrew people (see ]ews: The He- 
brews in Canaan ). He became a temple attend- 
ant under Eli, the high priest at Shiloh (q.v.), 
and, according to one of two versions of his 
subsequent career found in 1 Sam. 7-16, sum- 
moned a national convocation to Mizpah (Tell 
en-Nasbeh, Israel), following twenty years of 
Philistine domination; see Philistines. While the 
prophet and people were engaged in religious 
exercises the Philistines came upon them but 
were repulsed. The prophet thenceforward en- 
joyed a peaceful rule as judge over all Israel 
until, at another national convocation at Mizpah 
(10:17-27), Saul (q.v.), son of a Benjaminite (see 
Benjamin) landowner named Kish, was chosen 
first king of Israel. According to the other ver- 
sion of his life, Samuel's position was not as 
prominent as that of judge of all Israel. Saul is 
divinely made known to him as the instrument 
chosen by God to deliver Israel out of the hands 
of the Philistines. The seer secretly anoints the 
young Benjaminite and gives him certain signs. 
The accounts of Samuel's conduct in Saul's 
reign are also discrepant. Such discrepancies re- 
flect differing attitudes toward the establish- 
ment of the Hebrew monarchy on the parts of 
the various authors whose works are combined 
in 1 and 2 Samuel (see books of Samuel). 
SAMUELSON, Paul Anthony (1915- ), Amer- 
ican economist, born in Gary, Ind., and edu- 
cated at the University of Chicago and Harvard 
University. In 1941 he joined the economics fac- 
ulty of the Massachusetts Institute of Technol- 
ogy; in 1966 he was named institute professor, 
the highest professional rank at the institution. 

A popular lecturer, columnist for the periodi- 
cal Newsweek , consultant to such research or- 
ganizations as the Rand Corporation and to the 
Federal Reserve Board, and adviser to Presidents 
)ohn Fitzgerald Kennedy and Lyndon Baines 
Johnson, Samuelson is also the author of a best- 
selling economics textbook. Originally pub- 
lished in 1948, Economics: An Introductory 
Analysis has been translated into more than a 
dozen languages and by 1970 sold more than 
3,000,000 copies. In this work Samuelson clearly 
and carefully expounds in mathematical and 


quantitative terms his middle-of-the-road eco- 
nomic philosophy, based largely on the theories 
of the British economist John Maynard Keynes, 
1st Baron of Tilton (q.v.). He uses mathematics 
to explain relationships among economic phe- 
nomena. For example, he has evolved formulas 
to relate gross national product (q.v.) to levels of 
employment and to analyze the balance be- 
tween prices on the one hand and supply and 
demand on the other hand. For his contribu- 
tions to economic theory, Samuelson was 
awarded the 1970 Alfred Nobel Memorial Prize 
in economics; see Nobel Prizes. 

SAMURAI, warrior class in Japan, or a member 
of that class. Originally the term was applied to 
the whole military system of Japan, both nobles 
and vassals. By the beginning of the feudal pe- 
riod in the 12th century, however, it denoted 
the military retainers of a daimyo, who was 
a feudal baron under the shogun, or military 
governor, of Japan; see Feudalism. The samurai 
formed a distinct class, wearing two swords as a 
symbol of their caste and following a rigid code 
of ethics known as Bushido (q.v.). In 1867 the 
shogun resigned, and in 1871 the whole feudal 
system was abolished. The daimyos returned 
their lands to the emperor, both nobles and re- 
tainers were granted pensions, and the practice 
of wearing swords was prohibited. In 1878, the 
names daimyo and samurai were changed to 
kwazoku, or nobility, and shizoku, or gentry, re- 
spectively. See Japan: History: Early Shoguns 
(12th-16th Centuries); The Tokugawa Shogunate 
( 1603-1867 ); Restoration of imperial Rule. 

SAN, ethnic group of Africa. See Bushmen. 
SAN‘A, or SANAA, city and capital of the 
Yemen Arab Republic, in San‘a Province, on a 
plateau about 90 miles n.e. of the port of Hode- 
ida. San‘a is the commercial center of a fruit- 
growing region. The city is divided into two sec- 
tions with the junction formed by the palace of 
the former imams, or rulers, of Yemen. The east- 
ern section, or old city, has several mosques and 
a market area where such items as jewelry, silver 
and leather goods, silks, and carpets are manu- 
factured and sold. The western section is resi- 
dential. San‘a first became an important center 
in the 4th century a.d., in the kingdom of an an- 
cient Arabian people, the Himyarites (q.v.). It 
was later included in the Arab caliphate (see 
Caliph), and was twice occupied by the Turks. 
Pop. (1970 est.) 120,000. 

SAN ANDREAS FAULT, geological fault zone 
in California stretching northwest for about 600 
mi., from the Imperial Valley in s. California to 
Point Arena on the coast; see Fault; Ocean and 
Oceanography: Ocean Basin Structure. 


83 



SAN ANGELO 


SAN ANGELO, city in Texas, and county seat 
of Tom Green Co., on the Concho R., about 180 
miles v\\. of Austin. It is important chiefly as a 
shipping center for a sheep-raising and farming 
district, industries in the city include oil refin- 
eries and food-processing plants. The site was 
first settled in 1867. The city is the site of Angelo 
State College (1928) and Goodt'eilow Air Force 
Base is situated nearby. San Angelo was incor- 
porated as a city in 1889. Pop. (1970) 63,884. 
SAN ANTONIO, city in Texas, and county seat 
of Bexar Co., one of the largest cities in the 
United States, 80 miles s.w. of Austin. The San 
Antonio R. and the San Pedro Creek unite 
within the city; the portion of the river that 
flows through the centra! business district is 
called the Paseo del Rio (River Walk). Places of 
particular interest in San Antonio include the 
Alamo (q.v.); the HemisFair Plaza (92 acres), site 
of the 1968 San Antonio World's Fair; Bracken- 
ridge Park (320 acres), which houses the third- 
largest zoo in the U.S.; the Spanish Governor's 
Palace; the Cos House; the Navarro House; and 
the Mission Parkway, along which are the four 
Franciscan missions of Concepcion, San Jose, 
San Juan Capistrano, and San Francisco de la Es- 
pada, all dating from the period 1720-50. Institu- 
tions of higher education include Saint Mary's 
University of San Antonio (1852; Roman Catho- 
lic); Trinity University (1869; Presbyterian); In- 
carnate Word College (1881) and Our Lady of 
the Lake College (1896), both Roman Catholic 
institutions for women; Oblate College of the 
Southwest (Roman Catholic; men); and San An- 
tonio College (1925; junior). San Antonio is gov- 
erned under the council-manager system. 
Commerce and Industry. San Antonio is a 
leading banking center and a livestock, cotton, 
wool, and mohair market. Agricultural and live- 
stock interests are predominant, and the whole- 
sale houses of the city control the trade of 


southwestern Texas and portions of northern 
Mexico. Manufacturing establishments include 
electronics, military support facilities, flour 
mills, brick and tile works, packing houses oil 
refineries, machine shops, foundries, ironworks 
and cement plants. Five major military installa- 
tions are situated in and around the city: Fort 
Sam Houston, Randolph Air Force Base, Kell- 
Air Force Base, Lackland Air Force Base, and 
Brooks Air Force Base, home of the U.S. aero- 
space medicine program. 

History. Although evidence exists that settlers 
occupied the site of San Antonio as early as 
1715, the first permanent settlement within the 
limits of the modern city occurred in 1718 with 
the double founding of the mission of San An- 
tonio de Valero, which later became known as 
the Alamo, and of the presidio of San Antonio 
de Bexas. These three colonizing elements- 
— ranchmen, missionaries, and soldiers— were 
joined by a colony of 56 persons from the Ca- 
nary Islands, and together they formed the first 
regular municipal organization in Texas, known 
as the villa of San Fernando de Bexar, which was 
raised to the status of a city in 1809. Three bat- 
tles were fought here during the Gutierrez- 
Magee expedition of 1813, which cost San Anto- 
nio nearly two thirds of its population. Under 
Mexican rule the affairs of the city were neg- 
lected, and it was left to its own devices. Slowly 
American settlers drifted in. In 1835 the Texan 
patriot army under Stephen Fuller Austin (q.v.) 
surrounded the city, and on Dec. 9 it capitu- 
lated. On March 6, 1836, occurred the storm- 
ing of the Alamo (q.v.) by the Mexican General 
Antonio Lopez de Santa Anna (q.v.), whose 
troops massacred the entire garrison. After the 
decisive battle of San Jacinto (see San Jacinto, 
Battle of), American pioneers pressed into the 
region, closely followed by Germans in the next 
decade. In 1861 the city was the scene of the 
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surrender of General David Emanuel Twiggs 
^ 790 - 1 862), of the Department of Texas, to the 
Committee of Safety appointed by the Seces- 
s ; on Convention; see Civil War, The American. In 
"378 the first railroad reached the city. 
Population. Between 1910 and 1950 the popu- 
lation of San Antonio increased from 96,614 to 
408 , 442 . In I960 the population was 587,718; in 
1970 it was 654,153. 

SAN BERNARDINO, city in California, and 
county seat of San Bernardino Co., at the foot of 
the San Bernardino Mts., about 60 miles E. of Los 
Angeles. It is the marketing center for a rich ag- 
ricultural region, famous for its orange groves. 
Foodstuffs are processed in the city and in- 
dustries include aircraft and rocket factories, 
foundries, and railroad machine shops. The city 
of San Bernardino was founded by a company 
of Mormons (q.v.) in 1851 on or near the site of 
a mission of the same name started by the Fran- 
ciscans (q.v.) about 1820 and later abandoned. 
The city was incorporated in 1854. A campus of 
the California State College is in San Bernardino 
and Norton Air Force Base is situated nearby. 
Pop. (I960) 91,922; (1970) 104,251. 

SAN BERNARDINO MOUNTAINS, range of 
the Coast Ranges, in San Bernardino and Riv- 
erside counties, Calif. The highest peak is Mt. 
San Gorgonio (11,502 ft.), about 27 miles E. of 
the city of San Bernardino. Most of the range is 
in the San Bernardino National Forest, with 
tourist resorts at Arrowhead and Big Bear lakes. 
SAN BLAS. See Cuna. 

SAN BRUNO, city of California, in San Mateo 
Co., on San Bruno Creek, 10 miles s. of down- 
town San Francisco. Local industries include 
printing and the manufacture of furniture and 
metal products; flowers, truck-farm products, 
and poultry are shipped. The city is the site of a 
branch of the College of San Mateo and of Juni- 
pero Serra County Park, the Tanforan Race 
Track, and Golden Gate National Cemetery. San 
Bruno was incorporated in 1914. Pop. (1960) 
29,063; (1970) 36,254. 

SAN BUENAVENTURA. See Ventura. 

SAN CARLOS, city of California, in San Mateo 
Co., on Pulgas Creek, 25 miles $.E. of San Fran- 
cisco. The area grows and ships flowers, and the 
city manufactures electric and electronic equip- 
ment, metal products, building materials, indus- 
trial equipment and gases, ordnance, soap and 
detergents, and paint. Founded in 1887 on land 
originally a part of the Rancho de las Pulgas, 
the city was incorporated in 1925. Pop. (1960) 
21,370; (1970) 25,924. 

SAN CRISTOBAL, city in Venezuela, and capi- 
tal of Tachira State, about 100 miles s.w. of Mer- 


ida. It is the marketing center of an agricultural 
region in the mountainous Cordillera de Mer- 
ida, where coffee, cotton, and cereal crops are 
produced. Industries in the city include textile 
mills, tanneries, cigarette factories, and distil- 
leries. The city was founded in 1561. Pop. (1970 
est.) 156,600. 

SANCTI-SPIRITUS, city of Cuba and capital of 
Sancti-Spiritus Province, on the Yayabo R., 240 
miles S.E. of Havana. A road and rail center, it 
lies in an area growing sugarcane, tobacco, and 
livestock; gold, copper, and asphalt deposits are 
nearby. The city has sugar mills, tanneries, saw- 
mills, and plants manufacturing tobacco prod- 
ucts, pottery, and dairy products. It is connected 
by rail with the port of Tunas de Zaza, 20 miles 
to the s. A Spanish colonial city, it has a theater 
and churches of interest. Founded in 1514 at 
what at that time was believed to be the geo- 
graphical center of the island of Cuba, the city 
was moved 2 mi. to its present site in 1533. Pop. 
(1970 prelim.) 57,703. 

SANCTUARY, consecrated or sacred place, 
particularly one that gives refuge and inviolable 
asylum, or the protection afforded by entering 
such a place. In ancient Egypt the temples dedi- 
cated to Osiris and Amon (qq.v.) gave the right 
of sanctuary. The ancient Hebrews had cities of 
refuge open to those who had committed un- 
premeditated crimes. In ancient Greece all tem- 
ples offered sanctuary. The right of sanctuary 
in Christian abbeys and churches was first rec- 
ognized by law in the 4th century. It was fre- 
quently abused, however, and the right of sanc- 
tuary was abolished in England in 1623, ceasing 
to exist in most other countries by the end of 
the 18th century. 

SAND, loose, incoherent mass of mineral ma- 
terials in a finely granular condition, usually 
consisting of quartz (silica), with a small propor- 
tion of mica, feldspar, magnetite (qq.v.), and 
other resistant minerals. It is the product of the 
chemical and mechanical disintegration of 
rocks under the influences of weathering and 
abrasion; see Erosion. When freshly formed the 
particles are usually angular and sharply 
pointed, becoming smaller and more rounded 
by attrition when blown about by the wind or 
transported by water. Sand is an important con- 
stituent of most soils and is extremely abundant 
as a surface deposit along the courses of rivers, 
on the shores of lakes and the sea, and in arid 
regions; see Soils and Soil Management. One 
specific form of sand is the major ingredient in 
glassmaking; see Glass: Glass Manufacture. 
Other types of sand are used in foundries to 
make casting molds, in ceramics, plasters, and 
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cements. Sand is used as a grinding and pol- 
ishing abrasive (q.v.) in the form of sandpaper, 
which is a sheet of paper covered on one side 
with sand or a similar abrasive substance. Sand- 
blasting is an important technique used in en- 
graving (q.v.), cleaning, or cutting stone or glass, 
or for smoothing rough metal surfaces by blow- 
ing a stream of sand under air or steam pressure. 
SAND, George, pen name of AMANDINE AU- 
RORE LUCIE DUPIN, SARONNE DUDEVANT 
(180-5—76). French novelist, born in Paris. She 
was the daughter of Maurice Dupln (d. 1808), a 
French army officer, who was descended from 
Augustus II, King of Poland (1670-1733). Most of 
her childhood was spent at Nohant-Vic, in the 
former province of Berry (now in Indre). Her ca- 
reer as a novelist did not begin until 1831, when 
she moved to Paris, where she joined a group of 
distinguished artists that included the French 
novelist Honore de Balzac and the Hungarian 
pianist and composer Franz von Liszt. She also 
became celebrated for her liaisons, particularly 
those with the French poet Alfred de Musset 
and the Polish composer Frederic Francois Cho- 
pin (qq.v.). 

George Sand was a prolific writer, expressing 
in her works a deep concern for human prob- 
lems and strong feminist ideals. She wrote her 
first two novels in collaboration with the French 
novelist fules Sandeau (1811-83). They were 
published under the name Jules Sand, which 
suggested the pen name she adopted for her 
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next work, Indiana (1832). Her writings general 1 
are divided into four periods. The novels of the. 
first period (1832-36) were idealistic and roman- 
tic, typical examples being Valentine (1832) anc 
Lelia (1833). The second period (1840-48) wa? 
devoted to such novels as Consuelo (1842) in 
which she expounded socialistic and humani- 
tarian ideals. After the Revolution of 1848 shp 
retired permanently to her country house at No- 
hant-Vic, where she wrote the novels of her 
third period (1848-60), concerned with countrv 
life, including La Petite Fadette ("Little Fadette" 
1849). Her last novels, which returned to wider 
social considerations and were judged amon^ 
her best, include Le Marquis de Vi/lemer (1861) 
and Mile, la Quintinie (1863). Although her nov- 
els were widely read in her time and were a 
strong influence on young writers, they gradu- 
ally lost favor and are read today mainly as cu- 
riosities. 

See French Literature: The Romantic Move- 
ment. 

SANDAGE, Alan Rex (1926- ), American as- 

tronomer, born in Iowa City, Iowa, and edu- 
cated at the University of Illinois and the Cali- 
fornia Institute of Technology. He became an 
astronomer at the Mount Wilson and Palomar 
observatories in 1952. With the use of the 200- 
in. Palomar telescope, Sandage produced the 
first spectrographic image of quasars (q.v.), the 
so-called blue stars billions of light-years from 
the earth. Sandage was also a pioneer in radio 
astronomy (q.v.). His work is especially impor- 
tant for cosmologists in testing their theories 
concerning the origin of the universe. 
SANDAL. See Boots and Shoes. 
SANDALWOOD, compact, fine-grained, cost- 
ly wood of several species of the genus Santa- 
lum of the family Santalaceae, natives of south- 
east Asia and the South Pacific. It is used for 
making small ornamental articles and cabinets 
and is remarkable for its fragrance, due to an es- 
sential oil that repels insects. 

White sandalwood, the most common kind, is 
derived from a small tree, S. album , a native of 
mountains in southern India and the Indian Ar- 
chipelago. It is much branched and resembles 
myrtle in its foliage and privet (qq.v.) in its flow- 
ers. The tree is seldom more than 30 ft. in height 
and 1 ft. in diameter. A kind sometimes called 
yellow sandalwood is produced by 5. freycineti- 
anum of the Indian Archipelago and Hawaii. 
The species 5. yasi yields the much-valued san- 
dalwood of the Fiji Islands. Sandalwood, how- 
ever, has almost disappeared from Hawaii, Fiji 
Islands, and elsewhere in consequence of the 
demand for its wood in commerce. 
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Red sandalwood, or sanders, is the product of 
Pterocarpus santalinus, of the Legume family, 
Leguminosae, native to tropical Asia, particu- 
ark of the mountains in southern India and 
Ce\!on. The dark-red, black-veined heartwood, 
which sinks in water, is used as a dyestuff and to 
color certain preparations of druggists. It is also 
•he basis of some tooth powders. The wood of 
Adenanthera pavonia, a relative of the acacia 
sq.v.), is sometimes called red sandalwood or 
redwood. 

Sandalwood oil is antiseptic and stimulating, 
especially on the genito-urinary tract, and is 
used medicinally in gonorrhea and chronic 
bronchitis (qq.v.), being particularly valuable in 
the former disease. 

SANDALWOOD ISLAND. See Sumba Island. 
SANDBLASTING. See Sand. 

SANDBUR, or BUR GRASS, any of various an- 
nual or perennial weedy plants chiefly of the 
genus Cenchus in the Grass family, Gramineae, 
having prickly burlike fruits; see Weeds. Sand- 
burs are found in sandy soil in temperate and 
tropical regions of the world. They have long 
slender leaves and minute flowers and grow as 
high as 3 ft.; the burs are painful to flesh. The 
weeds are eaten as forage by animals but are 
dangerous to them when the burs have ripened; 
see Grasses: Uses. Two of the best known spe- 
cies of sandbur in the United States are C. long- 
ispinus and C. tribuloides, both of which are 
found along shorelines and river banks. 

Other genera growing in deserts are some- 
times known as bur grass. One of these, the buf- 
falo bur or buffalo grass, Solarium rostratum, is 
native to the American plains and river valleys; 
see Nightshade. Another species, the bur-rag- 
weed, Franseria dumosa , is found in western de- 
serts. See Nettle. 

SANDBURG, Carl (1878-1967), American poet 
and biographer, born in Galesburg, III. He 
served in the Spanish-American War (q.v.) be- 
fore returning to Galesburg to attend Lombard 
College. From 1910 to 1912 he was secretary to 
the mayor of Milwaukee, Wis., and in 1913 he 
moved to Chicago. 

Although Sandburg's earliest poetry was pub- 
lished in 1904, he first gained recognition when 
the poem "Chicago", which appeared in the 
magazine Poetry in 1914, was awarded the Lev- 
inson Prize. The collection Chicago Poems 
(1915), in which he used unrhymed free verse 
and the techniques of imagism (q.v.), estab- 
lished his reputation as a realist concerned with 
industrial themes. 

Sandburg served on the staff of the Chicago 
Daily News as an editorial writer from 1918 to 
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1933. During that period he wrote such volumes 
of poetry as Cornhuskers (1918), Smoke and 
Steel (1920), and Good Morning , America 
(1928), all of which express a basic optimism for 
the future of America. His poetry gained wide 
appreciation for its impressionistic style and 
colloquial vigor. 

Sandburg's fame as an historian rests on his 
monumental works Abraham Lincoln: The Prai- 
rie Years (2 vol., 1928) and Abraham Lincoln: 
The War Years (4 vol., 1939; Pulitzer Prize, 1940). 
Sandburg felt that previous biographies of Lin- 
coln had tended to idealize him to the point of 
unreality. His own history is considered a mas- 
terly interpretation of all available material on 
Lincoln. A children's version of the first part ap- 
peared as Abe Lincoln Crows Up (1928). 

Sandburg was widely known also as a singer 
of American folk songs, many of which he col- 
lected in The American Songbag (1927). Among 
his other works is the novel Remembrance Rock 
(1948), Complete Poems (1950; Pulitzer Prize, 
1951), and the autobiography Always the Young 
Strangers (1952). A member of the American 
Academy of Arts and Letters, he received its 
gold medal award for history in 1952 and for po- 
etry in 1953. He was awarded the United Slates 
Presidential Medal of Freedom in 1964. 

SAND DOLLAR, common name applied to 
any of several sea urchins having a fiat, circular 
outer shell, belonging to the order Clypeastroi- 
dea. The common sand dollar of the northeast- 
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ern United States, Echinarachnius parma , is 
found on sandy bottoms in comparatively shal- 
low water. The shell is about 3 in. in diameter 
and has many small perforations that form a 
symmetrical petallike design. The entire shell is 
penetrated by many small, brown spines that 
give the shell a velvety appearance and enable 
the animal to move about. Sand dollars obtain 
food by engulfing sand from which they extract 
minute plants and animals. See Echinoidea. 
SANDERUNG, common name applied to a 
smali sandpiper (q.v.), Crocethia alba , almost 
worldwide in distribution. The bird breeds in 
the Arctic Region and migrates to southern 
coastal regions. It is distinguished from other 
true sandpipers by the lack of a well-developed 
hind toe. Male and female adults are about 8 in. 
long. In the fall they are the palest of the sand- 
pipers, with grayish -white upper parts and 
white under parts. The spring plumage is bright- 
ened by red spots tinged with black. Sanderlings 
feed on small crustaceans and worms. 

SAND FLEA, or BEACH FLEA, amphipod crus- 
tacean; see Crustacea. Sand fleas are so abun- 
dant on sandy shores that often the whole sur- 
face of the sand seems to be alive with the 
multitudes that, leaping up for a few inches into 
the air, fill it like a swarm of dancing flies. They 
may also be found burrowed in the sand. Sand 
fleas leap by bending the body together and 
throwing it open with a sudden jerk. They feed 
on almost any dead or decaying vegetable or 
animal substance. 

SAND FLY, common name applied to any 
minute, biting, dipterous fly of the genera Cub 
icoides and Phlebotomus. For a discussion of 
sand flies in Culicoides, see Midge. Sand flies of 
Phlebotomus , also known as moth flies, are im- 
portant as the vectors of numerous human dis- 
eases, including kala azar or dumdum fever, 
oriental sore, and sand-fly fever. These moth 
flies, which belong to the family Psychodidae, 
are chiefly native to the tropical and subtropical 
regions of the world. They are somewhat 
smaller than % in. in length. Female sand flies 
are equipped with piercing mouthparts and 
subsist on mammalian blood. Sand flies are 
weak fliers and bite mostly at night. They breed 
in dark, damp, mossy ground or in crevices in 
shady rock walls. Six species are found in the 
United States, none of which are known to carry 
disease. The most famous species of sand fly is 
P. papatasii, which transmits the virus of a fe- 
brile disease known as sand-fly fever or phle- 
botomus fever, and which is somewhat similar 
in symptoms to dengue (q.v.). Although almost 
never fatal, sand-fly fever disables its victims for 


from one to nine days. Sand-fly fever occur* 
chiefly in Asia Minor, southern Asia, northern 
Africa, and southern Europe. Having once in- 
gested blood contaminated with the virus of 
sandfly fever, P. papatasii carries the virus for 
the rest of its life; many scientists believe the 
female sand fly passes the virus on to its young. 
SANDHURST, Great Britain, village of Berk- 
shire, England, near which is the Royal Military 
Academy. Established in 1799, the school was 
not officially founded as the Royal Military Col- 
lege until 1802. In 1812 the college was moved 
from Great Marlow, Buckinghamshire, to Sand- 
hurst. The school received its present name in 
1947, when it was amalgamated with the Royal 
Military Academy that was formerly at Wool- 
wich, London. Cadets usually enter the academy 
after passing an examination and serving for a 
short period in the regular army. The courses 
cover science, mathematics, languages, and mil- 
itary training, and the period of attendance is 
usually from eighteen to twenty-one months. 
See Education, Military. 

SAN DIEGO, city in California, and county- 
seat of San Diego Co., on San Diego Bay, 125 
miles s.E. of Los Angeles. The location and mild, 
equable climate of the city make it a year-round 
vacation resort as well as a vigorous research, 
manufacturing, and trading center. Transporta- 
tion facilities include San Diego International 
Airport (Lindbergh Field), modern municipal 
airports, and two major railroad systems. The 
harbor facilities can handle more than 1,000,000 
tons of goods annually. 

The nine institutions of higher education in 
the city include the San Diego campus of the 
University of California, United States Interna- 
tional University, San Diego State University 
(q.v.), the University of San Diego (1949; Roman 
Catholic), and California Western University 
(1924; Methodist). Cultural facilities include the 
3000-seat Civic Theater; the Old Globe Theater, 
home of the National Shakespeare Festival; the 
San Diego Symphony Association; and the San 
Diego Opera Guild. The city is governed under 
the council-manager system. 

The extensive park system of San Diego in- 
cludes Balboa Park (1400 acres), the San Diego 
Zoo, Sea World (50 acres), the largest oceanar- 
ium in the world, and some 70 mi. of beaches, 
coves, and waterways. Mission Bay and Shelter 
and Coronado islands in San Diego Bay offer ex- 
tensive sport facilities. Points of interest include 
Cabrillo National Monument (q.v.); Fort Stock- 
ton; four Spanish missions, including San Diego 
de Alcaia, the oldest mission in California; and 
the Star of India , oldest iron sailing vessel afloat. 
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Commerce and Industry. The principal in- 
dustries of San Diego are aerospace, shipbuild- 
ing, electronics, tuna and other food processing, 
minting and publishing, the manufacture of 
clothing and chemicals, and industries related 
to the sea, such as the production of fishing, 
sporting, and scientific equipment. Agricultural 
production of dairy products, livestock, fruits, 
and nuts totals more than $100,000,000 annually. 
The city is headquarters for the Eleventh Naval 
District, the largest in the United States, and 
four nationally famous research institutions: the 
U.S. Navy Electronics Laboratory, Scripps Insti- 
tute of Oceanography (see Scripps, Edward Wyl- 
us), Salk Institute of Biological Studies, and Pa- 
iomar Observatory (q.v.). 

History. San Diego Bay was discovered in 1492 
by Juan Rodriguez Cabrillo (q.v.), who claimed 
the area for Spain. Don Sebastian Bizcaino 
(1550?— 1 615), the second European to set foot 
on California soil, established camp at Ballast 
Point on the bay in 1602. In 1769 the Franciscan 
priest Juniperro Serra (q.v.) established the Mis- 
sion San Diego de Alcala, and in 1825 San Diego 
became the capital of California under the flag 
of Mexico. In 1846 General Stephen Watts 
Kearny (q.v.), under the command of Commo- 
dore Robert Field Stockton (1795-1866), took 
possession of the area for the U.S. Incorporated 
as a city in 1850, San Diego was a prominent 
whaling center between 1850 and 1870. Exposi- 
tions were held in the city in 1915-16 and 1936. 
Population. Between 1910 and 1950 the popu- 
lation of San Diego increased from 39,578 to 
334,387. In 1960 the population was 573,224; in 
1970 it was 696,769. 

SAN DIEGO STATE UNIVERSITY, State-sup 
ported coeducational institution of higher 
learning, situated in San Diego, Calif., and 


founded as a normal school in 1898. The name 
of the school was changed in 1935 to San Diego 
State College, and the present name was 
adopted in 1972. Baccalaureate degrees are con- 
ferred in applied arts and sciences, liberal arts, 
business administration, education, and engi- 
neering. The degree of master is conferred in 
the arts and sciences, business administration, 
and social work. Doctoral degrees in chemistry, 
ecology, and genetics are awarded jointly with 
the University of California. In 1973 the library 
housed more than 500,000 bound volumes, stu- 
dent enrollment totaled about 30,000, and the 
faculty numbered 1700. 

SANDPAPER. See Sand. 

SANDPIPER, common name applied to a fam- 
ily, Scolopacidae, of charadriiform shore birds, 
and to several species within that family. The 
Sandpiper family, which contains about eighty- 
two species, is chiefly native to the cold regions 
of the Northern Hemisphere; its members mi- 
grate into more temperate regions in the fall. 
Most scolopacids inhabit seashores; some spe- 
cies are found on inland ponds, lakes, and riv- 
ers. Scolopacids are small birds, many of which 
are under a foot in length, and are characterized 
by long bills which are sometimes soft at the tip, 
by long legs, short tails, long, flat, pointed 
wings, and possession of a hind toe in all spe- 
cies but the sanderling ( Crocethia alba). They 
are generally dull colored, the upper parts being 
blotched with black, brown, and gray, and the 
lower parts usually being lighter. Ordinarily, 
birds in this family move about together in 
flocks, but during the nesting season they travel 
only in pairs. Many species have elaborate 
courtship ceremonies during which the male 
struts about and dances before the female; in 
some species, the song of the male is as attrac- 
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Red-backed sandpiper , 
Arquatella maritima 

Gordon S. Smith - 
National Audubon Society 
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tKe as that of manv oscine birds; see Bird: Hab- 
its: Song. The birds nest in shallow holes in the 
ground, the female depositing three or tour vari- 
colored eggs in a clutch. Scolopacids usually 
subsist on insects, minute shellfish, and other 
simaT animal life which they obtain by probing 
in the sand or mud with their long bills. In addi- 
tion to the birds commonly known as sandpi- 
pers, the Sandpiper family includes the curlew', 
knot, sanderllng, snipes, tattlers, woodcock, yel- 
fowlegs, dunlin, godwits, ruff, and wiflet. 

Of the sandpipers proper, the scolopacids 
most commonly seen inland are the common 
sandpiper, Actstis hypoleucos , in Europe, and 
the spotted sandpiper, A. macularia, in the 
United States. The spotted sandpiper, which is 
also known as the teetertail, averages about 7% 
in. in length. It habitually bobs its head and tail 
when walking or at rest. A less common, Ameri- 
can, inland sandpiper is the solitary sandpiper, 
Tringa soli lari a, which averages about 7;4 in. in 
length. The bird is commonly found on muddy 
shoals along wooded ponds. 

Of the seagoing sandpipers, the least sandpi- 
per, Erolia minutilla , is one of the most common 
on both American coasts. This bird, which has 
yellowish legs, is the smallest of the sandpipers, 
averaging less than 6 in. in length. The semipal- 
mated sandpiper, Ereunetes pusiHus , which is 
about y s in. longer than the least sandpiper, is 
found along the American Atlantic coast but 
also occurs very commonly in freshwater areas 
wei! inland. This bird derives its common name 
from the partial w'ebbing of its toes, most other 
scolopacids having completely webbed toes. 
The purple sandpiper, Erolia martima , of the 
northeastern U.S., averages about 8 in. in length. 
Compare Plover. 

SANDROCOTTUS. See Chandragupta. 
SANDSTONE, coarse-grained, sedimentary 
rock consisting of consolidated masses of sand 
(q.v.). The chemical constitution of sandstone is 
the same as that of sand; the rock is thus com- 
posed essentially of quartz (q.v.). The cement- 
ing material which binds together the grains of 
sand is usually composed of silica, calcium car- 
bonate, or iron oxide. The color of the rock is 
often determined largely by the cementing ma- 
terial, iron oxides causing a red or reddish- 
brown sandstone, and the other materials pro- 
ducing white, yellowish, or grayish sandstone. 
When sandstone breaks, the cement is fractured 
and the individual grains remain whole, thus 
giving the surfaces a granular appearance. Sand- 
stones of various geologic ages and of commer- 
cial importance are widely distributed in the 
United States. The rock is used extensively in 
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building flagstone pavings and in the manufac- 
ture of whetstones and grindstones. See Geol- 
ogy: Petrology . 

SANDUSKY, city and port of entry in Ohio, 
and county seat of Erie Co., on Sandusky Bay, an 
arm of Lake Erie, about 50 miles w. of Cleveland. 
The city has a spacious harbor and is a major 
shipping point for coal and limestone. Sanduskv 
is also an important manufacturing center for 
such products as electrical appliances, machin- 
ery, pleasure boats, paper goods, and artists' 
materials. Large commercial fish hatcheries are 
maintained near the city. Sandusky is on the site 
of a British fort that was built in 1761 and 
burned in 1763 during an uprising under the 
American Indian chief Pontiac (q.v.). A perma- 
nent settlement, known as Portland, was 
founded in 1817 and incorporated as a city in 
1824. The name of the city was changed in 1844. 
Pop. (1960) 31,989; (1970) 32,674. 

SANDWICH ISLANDS. See Hawaii: History. 
SANDY HOOK, peninsula of New Jersey in 
Monmouth Co., about 15 miles s. of Manhattan. 
The peninsula separates Sandy Hook Bay from 
the Atlantic Ocean and is part of the Gateway 
National Recreation Area, authorized by the 
United States Congress in 1972. Fort Hancock, 
on the n. tip, was originally designed as a coast 
artillery station for the protection of New York 
Harbor; it is used today as an artillery testing 
ground. Sandy Hook Lighthouse was built in 1783. 
SAN FERNANDO, city of California, in Los 
Angeles Co., about 20 miles n.w. of central Los 
Angeles. Manufactures include clothing and 
electronic equipment. Nearby is the San Fer- 
nando Mission, which dates from 1797. Pop. 
(1960) 16,093; (1970) 16,571. 

SAN FERNANDO, city in Trinidad and To- 
bago, on the island of Trinidad, on the Gulf of 
Paria, 27 miles s. of Port-of-Spain. The second- 
largest city in Trinidad, it is a rail and road hub. 
It lies in an area of sugar estates and mills, saw- 
mills, and oil fields and exports their products. 
One of the world's largest oil-refining and pe- 
trochemical centers is at Pointe-a-Pierre, near- 
by. San Fernando is the site of a teacher-training 
college. Developed on a Spanish land grant of 
1786, the city was chartered in 1846. Pop. (1970) 
32,500. 

SANFORD, city in Florida, and county seat of 
Seminole Co., on Lake Monroe, about 20 miles 
n.e. of Orlando. The city is a chief marketing 
area for celery, and also ships citrus fruit. San- 
ford manufactures clothing and concrete prod- 
ucts. It is the site of Seminole Junior College, es- 
tablished in 1965. Pop. (1960) 19,175; (1970) 
17,393. 



CAN FRANCISCO, city in California, coexten- 

P with San Francisco Co., on a peninsula 
-ounded on the w. by the Pacific Ocean, on the 
" bv the Golden Cate, and on the E. by San 
Pancisco Bav, about 340 miles n.w. of Los Ange- 
ns San Francisco Bay (q.v.) provides the city 
."Aone of the finest landlocked harbors in the 
to^'d and is connected with the Pacific Ocean 
1 ' the Golden Gate (q.v.) strait. Among the is- 
" nd5 in San Francisco Bay are Yerba Buena Is- 
;““ d 5ile of a United States Navy installation; 
Angel Island, site of Fort McDowell, a United 
States Army post; Treasure Island, an artificial is- 
land of 400 acres constructed for the Golden 
Gate International Exposition (1939-40) and 
now a U.S. Navy and air base; and Alcatraz 
!qv), former site of a Federal prison. Mare Is- 
land, containing a U.S. Navy Yard, is in San Pa- 
bio Bay, an arm of San Francisco Bay. 

San Francisco Bay is spanned by eight major 
highway bridges and two railroad bridges. The 
Transbay Bridge, or San Francisco-Oakland' Bay 
Bridge, which opened in 1936, is one of the 
longest combination bridges in the world. The 
Golden Cate Bridge (1937), with a central chan- 
nel span of 4200 ft., is the second longest sus- 
pension bridge in the world. The Richmond-San 
Rafael Bridge (1956) and the Carquinez Strait 
Bridge are cantilever bridges. 

Harbor facilities of San Francisco include 
about fifty piers and more than 15 mi. of berth- 

San Francisco seen from Twin Peaks , with Market Street 
in the center and the Transbay Bridge at top right. 

San Francisco Convention and Visitors Bureau 
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Grant Avenue, the main street of the Chinatown dis- 
trict of San Francisco. upi 


ing space. The city is served by the San Francisco 
International Airport, major transcontinental 
railroads, and numerous steamship lines, in ad- 
dition to truck lines and transcontinental bus 
lines. 

The highly automated, 75-mi. -long Bay Area 
Rapid Transit system (BART), serving East and 
West Bay communities, was completed in 1974. 
Places of Interest to Visit in San Francisco. 
San Francisco, comprising an area of 46.5 sq.mi., 
lies on a series of hills and varies in altitude 
from sea level to 934 ft. The most notable of the 
hills are Telegraph, Russian, Nob, Rincon, Lone 
Mt., Bernal Heights, Larsen Peak, Twin Peaks, 
Potrero, Buena Vista, Lincoln Park, Mt. Olympus, 
and Mt. Davidson (934 ft.). Three cable-car lines 
operate on the steep streets of the city. The 
cable cars have been proclaimed a national 
monument. The Embarcadero, a crescent- 
shaped boulevard 200 ft. in width, borders the 
edge of the peninsula and is lined with vast con- 
crete piers. From the Embarcadero the principal 
thoroughfare, Market St., runs diagonally to the 
southwest, bisecting the city. North of Market 
St. are the main commercial sections of the city 
and to the south are the older sections and in- 
dustrial areas. The Civic Center, which occupies 
more than three square blocks, contains the 
City Hall, the Civic Auditorium, the Public 
Library, the State Building, the Federal Office 
Building, the Health Center, the War Memorial 
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Building, and the Opera House. The Ferry Build- 
ing at the foot of Market St., contains several 
<ttate offices. The oldest building in t e ci y 
the Mission San Francisco de Asis, or Missi 
Dolores, built in 1782. At the Presidio, a US. 
military reservation covering more t an 
acres at the southern terminus of the Colden 
Cate Bridge, is the headquarters of the Ninth 
Corps Area of the U.S. Army. The city ■ 
est Service headquarters for twenty national for- 
ests in California and Nevada. The famous San 
Francisco Chinatown, in the northeastern sec- 
tion or the city, contains numerous interesting 
restaurants, theaters, temples, and bazaars. 

The park system of San Francisco covers some 
4000 acres. Outstanding among the parks and 
recreational facilities are Golden Cate Park 
(1000 acres), and Fleishhacker Playfield and 
Zoological Cardens, fronting on the Pacific 
Ocean and including the largest outdoor swim- 
ming pool in the world. Candlestick Park is the 
home of the San Francisco Giants of the base- 
ball National League; the city is the home of t e 
San Francisco Warriors of the National Basket- 
ball Association and the San Francisco 49ers of 
the National Football Conference. 

Education. Educational institutions in San 
Francisco include the University of San Fran- 
cisco (1855; Roman Catholic); San Francisco 
State University (q.v.); San Francisco College for 
Women (1921; Roman Catholic); the Medical 
Center, Hastings College (law), and the San 
Francisco Art Institute, units of the University of 
California; the California School of Fine Arts; 
Golden Gate College (1901); City College of San 
Francisco (1935; junior); the San Francisco Con- 
servatory of Music; and the San Francisco Theo- 
logical Seminary. Among cultural facilities are 
three public art galleries, the M. H. De Young 
Memorial Museum, the San Francisco Museum 
of Art, and the California Palace of the Legion of 
Honor. The city also maintains museums of an- 
thropology and natural history, an aquarium, 
and a symphony orchestra. 

Government. San Francisco has a consoli- 
dated city and county government, with legisla- 


tive powers vested in an eleven-member board 
of supervisors. The mayor and other city offi- 
cials are elected for four-year terms. 

Commerce and Industry. San Francisco is the 
leading world trade center of the Western U.S. 
In a recent year the value of imports and exports 
passing through customs reached almost $1.5 
billion. The leading exports are canned, fresh, 
and dried fruits, barley, raw cotton, canned sal- 
mon, lumber, oil and gasoline, scrap iron, lead, 
machinery and parts, and automobiles; im- 


ports include raw silk, coffee, tea, rice, suga* 
copra, coconut oil, newsprint, and burlap. Sar. 
Francisco, one of the largest cities in population 
in the U.S., is an important manufacturing ara 
commercial center and the financial capital o; 
the West. Chief among the numerous industries 
of the city and vicinity are oil refining, smelting 
and refining of nonferrous metals, shipbuilding, 
sugar refining, meat packing, printing and pub- 
lishing, processing and canning of fruits anc 
vegetables, and the manufacture of steel, tin 
cans and other tinware, motor-vehicle bodies 
and parts, paints, varnishes and lacquers, bread 
and other bakery products, and malt liquors 
The city is the main gateway of commerce for 
the vast inland territory of the central Pacific 
coast area and Intermountain States, and its 
wholesale and retail establishments serve nu- 
merous important cities in the immediate trade 
area. The city is the headquarters of the 12th 
Federal Reserve District, the home of the largest 
bank in the world, and the site of the Pacific 
Coast Stock Exchange. 

History. In 1776 a Spanish officer, Juan Bautista 
de Anza (1735-88), founded the Presidio at the 
northern tip of the peninsula. The Mission San 
Francisco de Asis was established later in the 
same year by the Franciscans. The settlement 
that developed around the fort and mission was 
known as Yerba Buena ("Good Herb") because 
of the abundance of mint in the area. In 1847 
the name was changed to San Francisco. In 1848, 
when the territory now included in the State of 
California was ceded to the U.S. after the Mexi- 
can War, San Francisco had a population of only 
800; with the discovery of gold in the region in 
1848 the population increased to more than 
10,000. In the ensuing years the city was noted 
for its lawlessness, to combat which the famous 
Vigilance Committee (see Vigilantes) was 
formed in 1851. San Francisco was incorporated 
as a city in 1850, and development of the city as 
a port began about 1855. Fires have devastated 
San Francisco at various times. The most disas- 
trous was that which followed the earthquake 
of April 18, 1906; the fire raged for three days, 
destroying almost the entire city; see Earth- 
quake. Within a year San Francisco was rebuilt. 
In 1945 the city was the site of the United Na- 
tions Conference on International Organiza- 


tion- see United Nations, The. 

Population. Between 1910 and 1950 the popu- 
lation of San Francisco increased from 41691 
to 775,357. In 1960 the population was 740,3 , 


id in 1970 it was 715,674. 

AN FRANCISCO BAY, inlet of the Paon 
)cean, on the coast of California. The My, 
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which is bordered by several cities, including 
San Francisco and Oakland, is about 50 mi. long 
and from 3 to 12 mi. wide. It is entered from the 
Pacific Ocean by a strait known as the Golden 
Gate (q.v.) and stretches n. and s., parallel to the 
coast. At the northern end it widens out into 
San Pablo Bay, which is connected on the n.e. 
with Suisun Bay by Carquinez Strait. Suisun Bay 
receives the waters of the Sacramento R. 

SAN FRANCISCO DE MACORIS, city in the 
Dominican Republic, and capital of Duarte 
Province, on a branch of the Camu R. in the La 
Vega Real valley, 60 miles n.w. of Santo Do- 
mingo. A rail terminus and the trade center of 
the eastern Cibao lowland, the city processes 
the products of the surrounding area, including 
cacao, coffee, fruit, corn, rice, livestock, and 
beeswax. It was founded in 1777 and made de- 
partmental capital in 1936. Pop. (1970) 43,941. 
SAN FRANCISCO STATE UNIVERSITY, State- 
supported coeducational institution of higher 
learning, located in San Francisco, Calif., and 
founded as the San Francisco Normal School in 
1899. The school became San Francisco State 
Teachers College in 1921. In 1935, when the 
school became a liberal arts college, its name 
was changed to San Francisco State College. It 
was renamed California State University, San 
Francisco, when it achieved university status in 
1972. The present name was authorized by the 
State legislature in 1974. The degrees of bache- 
lor and master are conferred in liberal arts, busi- 
ness administration, education, creative arts, 
sciences, ethnic studies, area studies, behavioral 
and social sciences, and health, physical educa- 
tion, and recreation. The libraries contain some 
497,500 bound volumes. In 1972 enrollment to- 
taled 25,275, and faculty numbered more than 
1000 . 

SAN GABRIEL, city of California, in Los An- 
geles Co., s. of the San Gabriel Mts., 9 miles E. of 
downtown Los Angeles. The city manufactures 
electrical and electronic equipment and toys. A 
tourist center, it is the site of the rebuilt San Ga- 
briel Arcange! Mission, founded in 1771, and of 
several adobe houses of the 18th and 19th 
centuries. Called San Gabriel de los Temblores 
in Spanish colonial days, the city was incorpo- 
rated in 1913. Pop. (1960) 22,561; (1970) 29,176. 
SANGER, Frederick (1918- ), British bio- 

chemist, born in Rendcombe, Gloucestershire, 
and educated at the University of Cambridge. 
After graduating in 1939, Sanger taught at Cam- 
bridge and engaged in research into the metab- 
olism (q.v.) of amino acids and the structure of 
insulin (q.v.). He developed a new method for 
analyzing the molecular structure of protein 


(q.v.) and showed that a molecule of insulin 
contains two peptide chains, linked together by 
two disulfide bonds. Sanger's research facili- 
tated further advances in the field of biochemis- 
try by John Cowdery Kendrew and Max Ferdi- 
nand Perutz (qq.v.) of Great Britain, who in 1960 
were abie to prepare three-dimensional struc- 
tures of protein molecules; see Nucleic Acids. 
Sanger received the 1958 Nobel Prize in chemis- 
try, and in 1963 he became Commander of the 
Order of the British Empire. 

SANGER, Margaret (1883-1966), American 
leader of the birth-control movement, born 
Margaret Higgins in Corning, N.Y. She was 
trained as a nurse at the White Plains Hospital in 
New York. Her work among the poor in New 
York City convinced her of the widespread 
need for information concerning contraception. 
She abandoned nursing to devote herself to the 
promotion of that objective, which she named 
"birth control". In 1914 she was indicted for cir- 
culating through the mails a magazine called 
The Woman Rebel , in which she attacked legis- 
lative restrictions on distribution of contracep- 
tive information; see Planned Parenthood. By 
publishing a pamphlet on birth control she won 
support from prominent community leaders; 
through their influence the case against her was 
dismissed in 1916. In the same year she estab- 
lished the first American birth-control clinic in 
Brooklyn, N.Y. Charged with "maintaining a 
public nuisance", she was convicted but won 
on appeal, opening the way for physicians to 
give birth-control advice in New York City. She 
then began publication of Birth Control Review , 
a monthly magazine, which she edited until 
1928. She founded the American Birth Control 
League and served as its first president from 
1921 to 1928. In 1927 she organized the first 
World Population Conference; see Population 
Study. She was honorary chairman of the 
Planned Parenthood Federation of America, 
which was formed from The American Birth 
Control League in 1941. 

Throughout her career Mrs. Sanger traveled 
extensively, particularly in Asia, to publicize the 
birth-control movement. She is the author of 
several works on books in the field and of Mar- 
garet Sanger: An Autobiography (1938). 
SANGIHE ISLANDS, island group in the Cele- 
bes Sea, belonging to the Republic of Indonesia, 
about 30 miles n.e. of the island of Celebes. 
Many of the islands are actively volcanic with 
very fertile soil. The major products are ebony, 
rattan, nutmeg, and coconuts. Tahuna, a town 
on the island of Sangihe, is the chief port. Area, 
314 sq.mi.; pop. (latest census) 194,253. 
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SANGRE DE CRISTO, mountain range of s.- 
central Colorado and \. -central New Mexico. 
The range, which is very high and narrow, ex- 
tends $.e. and s., for about 220 mi., from Salida, 
Colo., to Santa Fe County, N. Mex. It is the 
southernmost range of the Rocky Mountains 
(q.v.). Bianca Peak (14,317 ft.), in Colorado, is 
one of the highest mountains of the Rockies. 
SANGSTER, Charles (1322-93), Canadian poet, 
born in Kingston, Ontario Province. He had lit- 
tle formal education and did clerical work in 
Kingston from 1838 to 1849, at the same time 
writing poems for Canadian magazines, in 1850 
he joined a newspaper, the Kingston Whig , as a 
reporter and worked as a journalist during the 
next eleven years. In 1867 he went to Ottawa to 
become a postal official, a livelihood he pur- 
sued until shortly before his death. Sangster is 
important as one of the first Canadian poets to 
make use of Canadian themes, and his patriotic, 
sentimental verse was influential in gaining na- 
tional support for the confederation of the Ca- 
nadian provinces. His three volumes of pub- 
lished poems are The St. Lawrence and the 
Saguenay and Other Poems (1856), Hesperus 
and Other Poems and Lyrics (1860), and Our 
Norland ( 1896). 

SANHEDRIN or SANHEDRIM, supreme na- 
tional tribunal of the jews (q.v.), established at 
the time of the Maccabees (q.v.). It consisted of 
seventy-one members and was presided over by 
the Nasi (Heb., "prince"), at whose side stood 
the Ab-Beth-Din (Heb., "father of the tribunal"). 
There may have been two similar bodies, a sec- 
ular Sanhedrin, dominated by the Sadducees 
(q.v.), of which the high priest (q.v.) was Nasi, 
and a religious one, which was governed as a 
democracy of scholars, following Pharisaic ide- 
ology (see Pharisees). It is possible that the latter 
body was a descendant of the Great Synagogue; 
see Synagogue, The Great. The limits of jurisdic- 
tion of the Sanhedrin are not known, but appar- 
ently at one time the supreme decision over life 
and death was in its hands. 

SANITARY ENGINEERING. See Engineering. 
SAN jACINTO, BATTLE OF, battle fought 
April 21, 1836, in what is now Harris County, 
Texas. It was the decisive contest of the Texan 
war of independence from Mexico; see Texas: 
History. After the massacre of the garrison of the 
Alamo (q.v.) by the forces of Mexican general 
Antonio Lopez de Santa Anna (q.v.), the Texan 
commander in chief, General Sam Houston 
(q.v.), with a small force of 800 men, made a 
surprise attack on the Mexican army near the 
mouth of the San Jacinto R. Although the Mexi- 
can forces numbered more than 1500, they were 
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completely routed by the Texans and Santa 
Anna was taken prisoner. 

SAN JOAQUIN, river of California, rising j n 
the Sierra Nevada in Tulare County. It flow; 
generally n.w. through central California and 
joins the Sacramento R. shortly before entering 
Suisun Bay, n.e. of Oakland. The river, which is 
317 mi. long, is part of an extensive irrigation 
and power project that has created a rich agri- 
cultural region in the semiarid San joaquin val- 
ley. 

SAN JOSE, city in California, and county seat 
of Santa Clara Co., on the Guadalupe R., 8 miles 
s.e. of San Francisco Bay and about 40 miles s.e. of 
San Francisco. It is an important marketing cen- 
ter for the fruit-growing region of Santa Clara 
Valley. The major industries in the city are can- 
ning and fruit-packing plants; manufactures in- 
clude agricultural machinery and electronic 
equipment. San Jose was founded in 1777 under 
orders of the viceroy of Mexico and was known 
as the Pueblo de San Jose de Guadalupe; the 
first town in California as distinguished from 
forts and missions. The first State legislature met 
here in 1849, and San Jose served as capital of 
the State from 1849 to 1851. Within the city lim- 
its are the County Court House (1866-68) and 
the campus of San Jose State University (for- 
merly San Jose State College), which includes 
the home of the American poet Edwin Markham 
(q.v.), a graduate of the school. San Jose was 
chartered as a city in 1850. Pop. (1960) 204,1%; 
(1970) 445,779. 

SAN JOSE, city and capital of Costa Rica, and 
capital of San Jose Province, on the centra! pla- 
teau, 3838 ft. above sea level, 15 mi. n.w. of Car- 
tago. It is the commercial center for the sur- 
rounding agricultural region, which produces 
mostly coffee and sugar. Important manufac- 
tures in the city include cocoa, chocolate, beer, 
textiles, and furniture. San Jose is the site of the 
University of Costa Rica (1843); notable build- 
ings include the 18th-century cathedral and the 
National Museum (1887). Founded in the early 
18th century, San Jose became the capital of 
Costa Rica in 1823. Pop. (1972 est.) 217,772. 
SAN JOSE SCALE. See Scale Insect. 

SAN JOSE STATE UNIVERSITY, coeducational 
State-controlled institution of higher education, 
located in San Jose, Calif. The college was 
founded in 1857 in San Francisco as Minns' Eve- 
ning Normal School. In 1862 the State of Califor- 
nia assumed the support of the school, and the 
institution was moved to San Jose in 1871. Its 
name was changed to San Jose State College in 
1935, and the present name was adopted in 
1972. The university has schools of applied sci- 
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ence and arts, business, education, engineering, 
humanities and the arts, science, social sci- 
ences, and social work. The degrees of bachelor 
and master are conferred in 136 different areas. 
In 1973 the college libraries housed more than 
500,000 bound volumes. In the same year, ap- 
proximately 28,100 students were enrolled at the 
university, and the teaching staff numbered ap- 
proximately 1400. 

SAN JUAN, city in Argentina, and capital of 
San Juan Province, in an arid zone irrigated by 
the Rio San Juan, about 600 miles n.w. of Buenos 
Aires and 120 miles E. of the Chilean border. It is 
the commercial center of the second largest 
wine-producing area in Argentina; an area that 
also produces cattle, grain, and fruit. Industries 
in the city include food canning, bottling, dis- 
tilling, meat packing, sawmilling, and the manu- 
facture of cement. In the city are a historical 
museum, a provincial university, the engineer- 
ing college of the Catholic University of Cuyo, 
and a seismological station. Sarmiento Library 
and Museum, the birthplace of the Argentine 
president and educator Domingo Faustino Sar- 
miento (1811-88), was one of the few buildings 
to survive the disastrous earthquake of 1944. 
Founded in 1562 as San Juan de la Frontera, the 
city was for many years part of Chile. Pop. 
(greater city; 1970) 224,000. 

SAN JUAN, city, port, and capital of Puerto 
Rico, on the Bay of San Juan, on the n.e. coast of 
the island, about 40 miles n.e. of Ponce. San Juan 
is the largest city of Puerto Rico and is a major 
industrial center, and tourist resort. The port 
handles more than half of the total Puerto Rican 
export and import trade. The leading manufac- 
tures are electrical goods, metal products, cloth- 


ing, cigars and cigarettes, refined sugar, and 
rum. The city also derives considerable revenues 
from the tourist industry. The main exports are 
sugar, coffee, tobacco, and fruit; the principal 
imports are livestock, foodstuffs, machinery, 
lumber, and iron. 

The site of the city comprises an island and a 
mainland area, which are joined by bridges and 
a causeway. The modern portion of San Juan is 
on the mainland and includes the resort section 
of Condado, the principal residential district of 
Santurce, and the former city of Rio Piedras, a 
rapidly expanding industrial area, which was ab- 
sorbed by San Juan in 1951. The University of 
Puerto Rico (1903), with the associated School 
of Tropical Medicine (1927), is located in Rio Pi- 
edras. 

The older part of the city, which is built on a 
small island at the entrance to the harbor, was 
originally a Spanish fortress and is partly sur- 
rounded by a massive wall. Among the struc- 
tures of historical interest are the two castles, El 
Morro, built between 1539 and 1584, and San 
Cristobal, built in 1631; La Fortaleza, a fort that is 
now the residence of the governor; the 16th- 
century cathedral, that contains the tomb of the 
Spanish explorer Juan Ponce de Leon (q.v.); and 
the Church of San Jose, built in 1522. Forty acres 
containing massive masonry fortifications built 
by the Spanish to protect the harbor have been 
designated a national historic site. Several prom- 
inent modern buildings are also located in the 
old section. 

History. The first European settlement on the 
site of the future city was founded on the main- 
land in 1508 by Juan Ponce de Leon, and was 
known as Villa de Caparra. This settlement was 
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later abandoned, and in 1521 work began on the 
island fortifications that became San Juan. Be- 
cause of its strategic location on the West Indies 
(q.v.) trade routes, San juan was frequently at- 
tacked by foreign forces, and during the 16th 
century the Spanish constructed the series of 
fortresses that made the city their most power- 
ful stronghold in the New World. In 1898, dur- 
ing the Spanish-American War (q.v.), United 
States troops were landed at San juan. Following 
the cession of Puerto Rico by Spain to the U.S. 
in 1898, San Juan expanded in size and in eco- 
nomic importance. See Puerto Rico: History. 
Pop. (1970) 452,749. 

SAN jUAN BOUNDARY DISPUTE. See 

Northwest Boundary Dispute; Washington, 
Treaty of. 

SAN JUAN MOUNTAINS, mountain range ex- 
tending s.E, from San Juan Co. in s.w. Colorado, 
to Rio Arriba Co., in n.w. New Mexico. Part of 
the Rocky Mountains (q.v.), it is of volcanic 
origin and is rich in minerals. The highest peaks 
are in Colorado and include Uncompahgre Peak 
(14,309 ft.), Mt. Sneffels (14,150 ft.), and Wet- 
terhorn Peak (14,017 ft.). 

SANKARA. See Hinduism. 

SAN LEANDRO, city of California, in Alameda 
Co., 8 miles S. of Oakland. A flower show and a 
cherry festival are held annually in San Leandro 
to celebrate the chief products of the surround- 
ing region. Principal manufactures include sci- 
entific instruments, machinery, paper products, 
and metal goods. The city also has important 
dairy and food-processing concerns. San Lean- 
dro was founded in 1855 and incorporated as a 
city in 1872. Pop. (1960) 65,962; (1970) 68,698. 
SAN LORENZO, unincorporated community 
of California, in Alameda Co., at the mouth of 
San Lorenzo Creek on San Francisco Bay, 10 
miles s.E. of Oakland. Lying in a fruit-, vegetable-, 
and flower-growing region between Hayward 
and San Leandro, San Lorenzo manufactures 
electrical equipment, rubber products, and 
tools. The area of the present community, origi- 
nally a part of the San Leandro Rancho, was 
called Squattersville in 1851. Pop. (1960) 23,773; 
(1970) 24,633. 

SAN LUIS OBISPO, city in California, and 
county seat of San Luis Obispo Co., about 80 
miles n.w. of Santa Barbara. It is the marketing 
center for grain and livestock from the sur- 
rounding region. Industries in the city include 
dairy plants and factories for the production of 
bricks and clothing. It is the site of the Califor- 
nia State Polytechnic College, established in 
1901. The settlement was founded in 1772 with 
the San Luis Obispo de Tolosa mission, which is 
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still used as a church. San Luis Obispo was ir 
corporated as a city in 1856. Pop. (I960) 2043' 
(1970)28,036. 

SAN LUIS POTOSI, city in Mexico, and capita! 
of San Luis Potosf State, 225 miles n.w. of Mexico 
City. It is an important industrial center located 
in a rich agricultural and mining region. Silver 
lead, and copper are smelted and refined in the 
city. Other industries include textile mills, tan- 
neries, and a major arsenic plant. San Luis Potos: 
was founded in the late 16th century and is the 
site of the Autonomous University of San Luis 
Potosf, established in 1826. Pop. (1t»70 prelim) 
274,300. 

SAN MARCOS, city in Texas, and county seat 
of Hays Co., on the San Marcos R., about 27 
miles s.w. of Austin. A resort area and processing 
center, products of the city include cottonseed 
oil, cotton, building materials, and wool. It is the 
site of Southwest Texas State College, founded 
in 1899. San Marcos was founded about 1846 
and incorporated in 1877. Pop. (1960) 12,713* 
(1970) 18,860. 

SAN MARCOS, NATIONAL UNIVERSITY OF, 

officially UNIVERSIDAD NACIONAL MAYOR 
DE SAN MARCOS DE LIMA, autonomous coed- 
ucational institution of higher learning, located 
in Lima, Peru, and supported by the national 
government. The university was founded in 
1551 by the Spanish Dominican friar Tomas de 
San Martin (1482-1554) through a decree of 
Charles V (q.v.). Holy Roman Emperor, and was 
approved by a papal bull issued in 1571. Previ- 
ously administered by the Dominicans (q.v.), 
the institution was secularized in 1571 and be- 
came a state institution. The university flour- 
ished until the establishment of the republic in 
1821, when the school entered a period of de- 
cline. Reorganized in 1861 and enlarged in 1874, 
the institution was reorganized again in 1946. 
The university faculties include law and political 
science, mathematics and physics, geology and 
geography, biology, veterinary science, medi- 
cine, dentistry, education, and economics. The 
bachiHer or a professional title is awarded after 
three to five years of study and is generally the 
equivalent of an American baccalaureate de- 
gree. A doctorate, equivalent to an American 
master's degree, is awarded after further gradu- 
ate study. The library contains 400,000 bound 
volumes. In 1972-73 the student body num- 
bered about 20,295 and the faculty, about 2055. 
SAN MARINO, city of California, in Los An- 
geles Co., about 3 miles s.E. of Pasadena. Primar- 
ily residential, the city has some manufactur- 
ing. The Henry E. Huntington Library and Art 
Gallery is located there. San Marino was incor- 
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porated in 1913. Pop. (1960) 13,658; (1970) 

SAN MARINO, republic of Europe, an enclave 
In Italy, near the Adriatic Sea, about 11 miles s.w. 
of Rimini, Italy. It is situated at about lat. 43°45' 
N. and long. 13° E. The terrain is dominated by 
Mi. Titano, which rises 2437 ft, above sea level. 
San Marino, the smallest republic in the world, 
has an area of about 23.5 sq.mi. The population 
(1947 census) was 12,100; an official estimate 
(1971) was 17,000. The people speak Italian, use 
Italian currency, and are mostly Roman Catho- 
lic. The capital and largest city is San Marino 
(pop. 1964 est., 2621); it is on the slopes of Mt. 
Titano. The quarrying of building stone, the 
making of wine, and the raising of livestock are 
the major occupations. Other important sources 
of income are tourism and the sale of postage 
stamps. In a recent year government revenues 
and expenditures were balanced at about 
$11,000,000. San Marino is governed by a great 
and general council of sixty members, elected 
by popular vote for a term of five years. Two 
members of the council are elected for six 
months to exercise executive authority in con- 
junction with the congress of state, the adminis- 
trative body. 

History. According to tradition the republic 
was founded in the early 4th century a.d. by 
Marinus, a Christian stonecutter, who sought 
refuge on Mt. Titano from religious persecution. 
In 1291 Pope Nicholas IV (see under Nicholas) 
recognized the independence of the republic. 
The governing laws of San Marino, the Statuta 
lllustrissimae Reipublicae, were promulgated 
during the Middle Ages. The republic has had a 
treaty of friendship with Italy since 1861. in 1947 
a Communist government was elected, remain- 
ing in power until 1957, when the Christian 
Democratic Party, with the aid of dissident 
Communists, took control of the government. 
The Christian Democrats continued in power in 
the early 1970's. 

SAN MARTIN, Jose de (1778-1850), South 
American general, born in Yapeyu, in the Vice- 
royalty of La Plata (now in Argentina). Early in 
1814, he began to train a revolutionary army to 
aid the struggle for independence of the Span- 
ish colonies in South America; see South Amer- 
ica: History. In 1817 he defeated the Spanish at 
Chacabuco, Chile, and occupied the Chilean 
capital, Santiago. In 1818, following his decisive 
victory at Maipu, he established a nationalist 
government in Chile, but refused the presi- 
dency in favor of his lieutenant, the Chilean 
general Bernardo O'Higgins (q.v.). In 1820 San 
Martin organized an expedition to liberate Peru 


from Spanish rule. He defeated the Spanish 
army at Pisco in December, 1820, and then oc- 
cupied Lima, where, on July 28, 1821, he pro- 
claimed the independence of Peru and was ap- 
pointed protector of the country. The next year 
further Spanish resistance forced him to request 
the military aid of the Venezuelan general and 
liberator Simon Bolivar (q.v.). The two men disa- 
greed on governmental policy and in Septem- 
ber, 1822, San Martin resigned his position in 
favor of Bolivar. In 1824 San Martin went to Eu- 
rope where he remained until his death. 

SAN MATEO, city of California, in San Mateo 
Co., on San Francisco Bay, 16 miles s.E. of San 
Francisco, it is mainly a residential city with 
some light industries, food-processing plants, 
and shipment centers for cut flowers. It is a ter- 
minus of the San Mateo Bridge, completed in 
1929, which extends 7 mi. over San Francisco 
Bay to Hayward. San Mateo was founded in 
1863 and incorporated as a city in 1894. Pop. 
(1960) 69,870; (1970) 78,991. 

SAN MIGUEL, city in Ei Salvador, capital of 
San Miguel Department, at the foot of San Mi- 
guel and Chinameca volcanoes, 65 miles s.E. of 
San Salvador. A road, rail, and trade center on 
the Pan American Highway (q.v.), it serves the 
surrounding agricultural region, which produces 
coffee, livestock, sisal, grain, sugarcane, and 
cotton. The city, formerly the center of an in- 
digo trade, includes among its industries cotton 
milling, vegetable-oil and sisal processing, tan- 
ning, and the manufacture of musical instru- 
ments, handicrafts, and pharmaceuticals. The 
many Spanish colonial buildings include a ca- 
thedral, the Santo Domingo and Chinameca 
churches, and several monasteries. The city was 
founded in 1530. Pop. (1971 est.) 110,996. 

SAN PABLO, city of California, in Contra 
Costa Co., s. of San Pablo Bay, about 10 miles 
n.w. of Berkeley. San Pablo is a major fishing 
port and has a number of fish-processing plants. 
Metal products, plumbing supplies and paints 
are manufactured. It is the site of Contra Costa 
College, established in 1950. San Pablo was in- 
corporated in 1948. Pop. (1960) 19,687; (1970) 
21,461. 

SAN PABLO, city of the Philippines, in Laguna 
Province, on Luzon Island, s. of Lake Taal, and 45 
miles s.E. of Manila. Situated in a volcanic lake 
region, it is the trade center for an agricultural 
area growing rice, sugarcane, and coconuts and 
is connected with Manila by rail. The city was 
chartered in 1940. Pop. (1971 est.) 109,200. 

SAN PEDRO. See Los Angeles, 

SAN PEDRO SULA, city in Honduras, and cap- 
ital of Cortes Department, in the Sula Valley, 25 
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miles s.vv. of its port at Puerto Cortes, with 
which it is connected by rail. The city is the 
commercial center of an area of banana and 
sugar plantations; industries include sugar mill- 
ing, tanning, flour milling, brewing, bottling, 
meat packing, tobacco processing, sawmilling, 
and the manufacture of furniture, dairy prod- 
ucts, and soap. It is the second-largest city of 
Honduras and the site of the jose Reyes Normal 
School. Established in 1536, to the e. of its pres- 
ent location, the city was moved in the 17th 
century. Pop. (1971) 102,129. 

SAN RAFAEL, city in California, and county 
seat of Marin Co., on San Francisco Bay, 15 miles 
n. of San Francisco, it is primarily a residential 
community with some manufactures, including 
electronic equipment and glass. San Rafael was 
founded in 1850 and incorporated as a city in 
1874. Pop. (1960) 20,460; (1970) 38,977. 

SAN REMO, city of Italy, in Liguria Region, on 
the Gulf of Genoa, 70 miles s.w. of Genoa. Fa- 
mous for its flower market, the city also manu- 
factures wine and olive oil and is a fishing port. 
It is the chief resort of the Riviera di Ponente; 
along the gulf are palm-lined boulevards, a ca- 
sino, modern hotels and villas, gardens, and 
beaches. The old town ("Pigna") is the site of 
the 12 th-century Romanesque Church of San 
Siro, the baroque Madonna della Costa Church, 
and a Genoese fort, now a prison. A cable car 
leads to Monte Bignone, which provides a pan- 
orama of the Italian and French Rivieras. 
Achieving self-government in 1170, the city was 
later sold to Genoa. In 1920 San Remo was the 
site of an Allied conference following World 
War I. Pop. (1971) 51,400. 

SAN SALVADOR or WATLING ISLAND, 

island in the Atlantic Ocean, one of the Bahama 
Islands, 200 miles s.e. of Nassau. The chief occu- 
pations of the inhabitants are farming, fishing, 
and employment in the United States military 
bases on the island. San Salvador is believed to 
be the site of the first landfall in America of the 
Italian-born navigator Christopher Columbus 
(q.v.) in 1492. Area, 60 sq.mi.; pop. (1970) 1000. 
SAN SALVADOR, city and capital of El Salva- 
dor, and capital of San Salvador Department, 32 
miles s.e. of Santa Ana. It lies at an altitude of 
2238 ft., near the extinct volcano of San Salva- 
dor. It is a major processing center for the cof- 
fee and sugar crops of El Salvador; manufactures 
include textiles, liquors, and soap. Among the 
educational and cultural institutions located in 
the city are the University of El Salvador (1841) 
and the National Museum (1883). Founded in 
1525 by the Spanish, San Salvador was temporar- 
ily removed to another location in 1528 but re- 


turned to its present site in 1539. The city has 
been continually subject to earthquakes and 
few of the original buildings remain. Pop. (1972 
est.) 380,000. 

SAN SEBASTIAN, city and port in Spain, and 
capital of Guipuzcoa Province, on the Bay of 
Biscay, at the mouth of the Urumea R., about 1G 
miles w. of Irun. It is a major fishing port and a 
fashionable resort with a fine beach, known as 
La Concha. Manufactures include electrical 
equipment, cement, and processed foods. 

San Sebastian was founded in 1524, and the 
old town is built on a sandy isthmus connecting 
the mainland with the rocky and steep Monte 
Urgull, which is crowned by the 16th-century 
fortress of La Mota. The modern town spreads 
inland along the banks of the river. It is the site 
of one of Spain's most outstanding art galleries 
and of the Palace of Miramar, the summer resi- 
dence of the former kings. Pop. (1970) 165 829 
SANSKRIT LANGUAGE (fr. Skr. samskrta, 
"adorned, cultivated, perfected"), the ancient 
sacred language of the Hindus (see Hinduism) of 
India, belonging to the Indie subfamily and 
Eastern or Satem division of the Indo-European 
languages (q.v.). For the last 2000 years or more 
Sanskrit has led a more or less artificial life, 
being, like Latin during the Middle Ages (q.v.), 
the means of communication and literary ex- 
pression of the priestly, learned, and cultivated 
castes of India; see Sanskrit Literature. From 
about the beginning of the Christian era, and in- 
creasingly later, Sanskrit has come to mean, for 
learned Hindus, the language as "perfected" by 
the rules of the grammarian Panini (fl. about 4th 
cent. B.C.), who soon acquired a kind of canoni- 
cal authority in India. Panini's work is still stud- 
ied, indeed learned by heart, by schoolboys 
trained according to native Indian methods. It is 
certainly the most scientific grammar (q.v.) ever 
produced in any country before the 19th cen- 
tury, and many consider Panini perhaps the 
greatest grammarian who ever lived. 

Sanskrit is distinguishable most obviously 
from the later derived dialects, Prakrit and Pali 
(q.v.), whose character and forms in relation to 
Sanskrit are analogous to those of the Romance 
languages (q.v.) in their relation to Latin. On the 
other hand, Sanskrit is distinguished, although 
much less sharply, from the oldest forms of In- 
dian speech, preserved in the religious literature 
of the Brahmanas, Vedas, and Upanishads (q.v.); 
see Brahma; Veda. These forms of speech are 
likewise by no means free from important di- 
alectical, stylistic, and chronological differ- 
ences, but they are comprised under the one 
name, Vedic. 
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Vedic Influence. Vedic differs from Sanskrit 
about as much as the Creek language of the 
eo!C poet Homer (q.v.) does from classical 
Greek. The Vedic apparatus of grammatical 
; orrns was much richer and less definitely set- 
tled than that of Sanskrit, which gave up much 
of the grammar of the earlier language without, 
as a rule, supplying substitutes for the lost ma- 
terials. Many inflectional forms of Vedic nouns 
and verbs disappeared in Sanskrit. The subjunc- 
tive was lost, and about a dozen Vedic infini- 
tes were reduced to a single one in Sanskrit. 
8v the medieval period, Sanskrit also had lost an 
important heirloom which had been handed 
down by the Indian languages (q.v.) from pre- 
historic times: the system of Vedic pitch or tonal 
accentuation, which was still in full force in 
Panini's time. Notwithstanding its very archaic 
character, Vedic is not to be regarded as a popu- 
lar tongue, but as a more or less artificial "high 
speech'', handed down through generations by 
families of priestly singers. Both Vedic and San- 
skrit were in a sense caste languages, based 
upon popular idioms; see Caste. 

The Vedic people migrated in prehistoric 
times into India from the northwest, where Iran- 
ian languages are still spoken. It has been 
shown, by comparison of Vedic and Sanskrit 
with the oldest forms of Iranian speech, Avestan 
and Old Persian, that these languages are col- 
lectively merely dialects of an older idiom. This 
idiom is known as the Indo-lranian or, in the 
narrower sense, Aryan language; see Indo-Iran- 
ian Languages. The reconstructed Indo-lranian 
language differs less from the language of the 
Veda than classical Sanskrit does from Prakrit 
and Pali. The language of the Iranian Avesta 
(q.v.) is so much like that of the Veda that entire 
passages of either literature may be converted 
into a fair approximation of the other, by ob- 
serving the special laws of sound peculiar to 
each language. See Persian Language and Litera- 
ture. 

Impact on Europe. One of the most important 
events in the history of European culture was 
the discovery of Sanskrit in the latter part of the 
18th century. The study of this language opened 
up the history of the primitive Indo-European 
period and gave birth to the science of com- 
parative philology, or comparative linguistics; 
see Philology. Linguistic science, comparative 
mythology and religion (see Indian Mythology), 
comparative jurisprudence, and other important 
fields of historical and philosophical study ei- 
ther owe their existence to the discovery of San- 
skrit or were profoundly influenced by it. 

After the invasion of India by Alexander ill 


(q.v.), King of Macedonia, called the Great, the 
Greeks became acquainted to a certain extent 
with the learning of the Hindus. In the Middle 
Ages the Arabs introduced the knowledge of In- 
dian science to the West, including the so- 
called Arabic numerals, which were originally 
Indian. Beginning with the 16th century, Euro- 
pean nations, namely Portugal, the Netherlands, 
England, and France, obtained a foothold in 
India through colonization; see India: History. 
European missionaries consequently acquired 
some familiarity with Sanskrit language and lit- 
erature. The first Sanskrit grammar to be pub- 
lished in Europe, that of Father Paulinus a 
Sancto Bartholomeo, was printed in Rome in 
1790. English scholars in India, notably Sir Wil- 
liam Jones (q.v.), Sir Charles Wilkins (1749?- 
1836), Henry Thomas Colebrooke (1765-1837), 
and Horace Hayman Wilson (1786-1860) were 
the first real mediators between India and Eu- 
rope. Wilkins' translation of the Bhagavad-Cita 
(q.v.) and Jones' translation of the Sakuntala 
elicited the greatest admiration. Especially in 
Germany, literary men and scholars such as Jo- 
hann Gottfried von Herder, Johann Wolfgang 
von Goethe, the brothers Friedrich and August 
Wilhelm von Schlegel, and Wilhelm von Hum- 
boldt (qq.v.) were attracted to the new lan- 
guage, its literature, and its history and prehis- 
tory. Since the German philologist Franz Bopp 
(q.v.) laid the foundation of the science of com- 
parative grammar, both Indology and compara- 
tive philology have been important areas of 
study. 

The Sanskrit language has on the whole pre- 
served the linguistic conditions of the putative 
Indo-European parent speech better than any 
other member of the Indo-European family of 
languages, with the possible exception of an- 
cient Greek. The preservation of the Indo-Euro- 
pean vocalic liquids, rand /, as Skr. r, as in Indo- 
Eur. e-drk-om , I have seen, Skr. a-drs-am, or 
Indo-Eur. wjqo-s, wolf, Skr. vfka-s, led to the 
recognition that vocalic liquids, and also vocalic 
nasals (m, n), belonged to the original stock of 
the whole family of languages and was followed 
by far-reaching and permanent results concern- 
ing the entire system of vocalism; see Voice And 
Speech. The preservation of the old system of ac- 
centuation, confirmed in large measure by 
Greek and to some extent by other related lan- 
guages, in many texts of the Veda and in Panini, 
made it possible for the Danish philologist Karl 
Adolph Verner (q.v.) to discover his famous law. 
Known as Verner's Law (q.v.), the discovery ex- 
plained some apparent exceptions to Grimm's 
Law (q.v.). See Phoenetic Law. F.E. & H.M.H. 
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SANSKRIT UTERATLRE, ..tenure in Sanskrit 
a- w a^s^age be chided into 
*w .. *'~e „ en c a~c ‘ne5ans<r ; t: see$ A .N- 

Nor a tnstancins the crmcnologi- 
a ' • - V ‘ . •::■• : n g h : nrj - a ' :T n gs , t he sp i ri t of 

tr a "*’■** * r * ' • ra * ■-* ^e Gi* s, g*’s g 7 e a t . trorrt _hat q. tne 
;, “T-e cn'.ef d'stinct on oetween the two 
og- c a.- f ‘"a! the •. eca cat is essentially a re- 
■g a wi s .: j 'echcn whereas Sanskrit literature is, 
*\ -arc* echoes, sec j 1 . an in the Veda the 
* r am* egenda-v forms are in the service of 
o-a,e- c' ex cos- 1 ion or the ritual; in Sanskrit 
eo c o~ :*e other -and. didactic, lyric, and dra- 
Ta’ ■: ‘o r .”ns nave bee- ce\e!oped far beyond 
tng - ea' er state Ten no r e purely literary, es- 
t ,, c , lc o' n-Q-a; pj-ocses. In Sanskrit literature, 
n'yeo.en vb:r tne exception of the Mahabhar- 
ata a~d Puraras ;qq.\p, the authors are gen- 
e's ; ceonite persons, more or less well known, 
w^-reas tne Vedic writings go back either to 
tan: ; es o' poets or to schools of religious iearn- 

Tre 'br-n and s:Ve of Sanskrit literature is, as 
a rule, diverent from that of the Vedas. Vedic 
prose was dey eloped in the Yajur-Vedas, Brah- 
mar.as and Lpanishads (q.w) to a tolerably high 
pbch; in Sanskrit, aside from the strained scien- 
tific ‘arsguage of philosophical and grammatical 
treatises, prose writing is to be found only in 
rao.es, ra.rv taSes, romances, and partially in the 
crams. Nor has this prose improved in stylistic 
qua.itv. as compared with its earlier counter- 
part. On the contrary it has become progres- 
sives more awkward, full of long, difficult com- 
pounds and rhetorical constructions. Sanskrit 
; poetry also differs from the Veda. The bulk of 
the poetry, especially the epic. Is composed in 
the sioka meter, a development of the Vedic an* 
usntubh stanza of four octosyllabic lines of es- 
senhaSk iambic cadence. Numerous other me- 
ters, however, usually built up on Vedic 
prototypes, have become more elaborate than 
fhe?r old originals, and in the main, more artistic 
and beautiful. 

Poetry. Sanskrit literature may be divided into 
epic, lyric, didactic, dramatic, and narrative 
verses and didactic, dramatic, and narrative 
prose. Epic poetry falls into two classes, the 
freer narrative epic, termed itihasa (legend) or 
purana (ancient tale), and the artistic or artificial 
epic, called kavya (poetic product). The great 
epic called the Mahabharata is by far the most 
important representative of the purana . Of 
somewhat similar free style are the eighteen 
purana s of a much later date. The beginnings of 
the artistic style are seen in the other great 
Hindu epic, the Ramayana (q.v.). The finished 
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epic kavya form, however, is not evolved u~‘ 
the time of Kalidasa (q.v.), about the 5th center. 
a.d. This poet and dramatist is the author of 
two best-known Sanskrit artistic epics, the k 
marasambhava and the Raghuvamsa. 

Lyric poetry has its individual traits, the mo s' 
important of which is the refined elaboration c* 
the single strophe, as opposed to continuous 
composition. The forms of these strophes are 
very elaborate and almost infinitely varied. The 
most elaborated of the longer lyric composi- 
tions are the Meghaduta and the Ritusamhara 
both works by Kalidasa. The theme of the 
former work is a message sent on a cloud by ar 
exiled yaksha, or elf, to his love. The Ritusam - 
hara is famous for its descriptions of tropical na- 
ture in India, interspersed with expressions or 
human emotion. 

The bulk of lyrical poetry, however, is in sin- 
gle miniature stanzas which suggest strongly the 
didactic proverb poetry that the Hindus also 
cultivated with great success. The most famous 
collection of such stanzas, that of Bhartrihari (d 
650), perhaps the greatest poet of India next to 
Kalidasa, consists of lyric, didactic, and erotic 
poems. The second great master of the erotic 
stanza is Amaru, who is probably of a later date 
than Bhartrihari. His collection is known as 
Amarusataka. 

Even in lyrics, however, the Hindu's tendency 
toward speculation and reflection is evident. 
Not only has this tendency been the basis of 
much that is best in the religion and philosophy 
of India, but it has also assumed shape in an- 
other important product of Hindu literature, the 
gnomic, didactic, sententious stanza, which 
may be called the Proverb. Bohtlingk has collec- 
ted from all parts of Sanskrit literature some 
8000 of these stanzas; they begin with the 
Mahabharata and are found in almost every 
moral appended to the fable literature. Their 
keynote is again the vanity of human life and 
the sublime happiness that attends withdrawal 
from the world. 

Drama. The Sanskrit drama is one of the latest, 
although one of the most interesting, products 
of Sanskrit literature. This class of works proba- 
bly dates from the 5th or 6th century a.d.; certain 
Vedic hymns in dialogue are all that the earliest 
time suggests as a possible, but very doubtful, 
basis of the drama. The Sanskrit name for drama 
is nataka, from the root nat, nrit, to dance. The 
word therefore means literally ballet and it is 
certain that dances contributed to the develop- 
ment of the drama. Dancing played a considera- 
ble part in various religious ceremonies; at a 
later period the cult of Siva and Vishnu (q.v.), 
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especially of Vishnu's incarnation, the god 
% ' »nna (q.v.), was accompanied by pantomimic 
.iances. The pantomimes reproduced the heroic 
::-r*eds of these gods and were accompanied by 
• -os. Popular performances of this sort, the so- 
ca ; ied Yatras , have survived to the present day 

*y e Bengal region of the Indian subcontinent. 

The themes of Hindu drama are for the most 
can those of the heroic legend in the epics or 
existing Hindu courts. On the whole the dra- 
matic themes are not different from those of the 
tales and romances in narrative form. 

The chief dramatic writer of India is Kalidasa, 
the author of Sakuntala, master also of epic and 
vnc poetry. From a time somewhat earlier than 
that of Kalidasa comes the drama Mricchaka- 
:lka , said to have been written by King Sudraka, 
but more probably composed by Dandin (fl. 6th 
century) or by some other poet at Sudraka's 
court. During the 7th century a king named Har- 
sha is reputed to have written three well-known 
dramas. From the 8th century date the dramas of 
Bhavabhuti (q.v.), who is, next to Kalidasa and 
Sudraka (Dandin), the most distinguished of the 
Hindu dramatists. 

Prose. No department of Indian literature is 
more interesting to the student of comparative 
literature than that comprising the fables and 
fairy tales. Scarcely a single motive of European 
table collections is not to be found in some 
Hindu collection, and there is good reason for 
believing that the bulk of this kind of literature 
originated in India. The earliest and most impor- 
tant collection of Hindu fables is Buddhistic and 
is written in the Pali language (see Pali); it ap- 
pears to date back to the 4th century b.c. This 
collection is known as the Jatakas. The two most 
important Sanskrit collections, the Panchatantra 
and the Hitopadesa, are both based upon Bud- 
dhist sources. A noteworthy feature of the San- 
skrit collections of fabies and fairy tales is the 
insertion of a number of different stories within 
the frame of a single narrative, a style of narra- 
tion which was borrowed by other Oriental 
peoples, the most familiar instance being that of 
the Arabian Nights (q.v.). The Panchatantra 
passed from the Pahlavi into Arabic, Greek, Per- 
sian, Turkish, Syriac, Hebrew, Latin, and Ger- 
man, and from German into other European lan- 
guages. The Hitopadesa, said to have been 
composed by Narayana, purports to be an ex- 
cerpt from the Panchatantra and other books. 
The most famous collection of fairy tales is the 
very extensive Kathasaritsagara , composed by 
the Kashmirian poet Somadeva about 1070 a.d. 

India abounds in all forms of scientific litera- 
ture, written in tolerably good Sanskrit even to 


the present day. The ancient legal books of the 
Veda continue in modern poetical Dharmasas- 
tras and Smritss , of which the Law-Books of 
Manu (see Manu) and Yajnavaikya are the most 
famous examples. Rooted in the Upanishads are 
the six Hindu systems of philosophy ( Vedanta , 
Yoga (qq.v.), Mimamsa, Nyaya , Sankhya , and 
Vaiseshika) and their abundant writings. Gram- 
mar, etymology, lexicography, prosody, rhetoric, 
music, and architecture each have a technical 
literature of wide scope and importance. The 
earliest works of an etymological character are 
the Vedic glosses of Yaska; later (4th cent. B.c.), 
but far more important, is the grammar of Panini 
(q.v.) and his commentators Katyayana and Pa- 
tanjali (fl. 150 B.c.). Mathematics and astronomy 
were eagerly cultivated from very early times, 
the so-called Arabic numerals coming to the 
Arabs from India, and designated by them as 
Hindu numerals; see Arithmetic: History. Indian 
medical science must have begun to develop 
before the beginning of our era, for one of its 
chief authorities, Caraka, was the chief physi- 
cian of King Kanishka in the 1st century a.d. The 
beginnings of Hindu medical science reach 
back to the Atharva-Veda. F.E. & H.M.H. 

SANSOVINO, Andrea, real name ANDREA 
CONTUCCI (1460-1529), Italian sculptor and ar- 
chitect, born in Monte Sansovino, near Arezzo. 
He worked mainly in Florence, Rome, and Lo- 
reto. His major sculptures include the marble 
group the Baptism of Christ (1502) in the baptis- 
try in Florence and a series of reliefs (1514-27) 
for the Santa Casa sanctuary in Loreto. 
SANSOVINO, Jacopo, real name JACOPO 
TATTI (1477-1570), Italian sculptor and archi- 
tect, born in Florence. He was a pupil of Italian 
sculptor and architect Andrea Sansovino (q.v.), 
whose name he adopted. In 1529 he was ap- 
pointed state architect of Venice, where his 
works include the palace, Palazzo Corner della 
Ca' Grande (1532) and the library of Saint Mark's 
Cathedral, begun in 1536. 

SAN STEFANO, TREATY OF, treaty signed by 
Russia and Turkey on March 3, 1878, at the Turk- 
ish village of San Stefano (present-day Ye^ilkoy, 
concluding the Russo-Turkish War of 1877-78. 

By its terms, the independence of Serbia, Mon- 
tenegro, Rumania, and Bulgaria was recognized, 
and Russia obtained the right to occupy Bul- 
garia for a period of two years. In addition, Tur- 
key was to surrender the Ardahan, Kars, Batum, 
and Bayazid areas to Russia and pay a large in- 
demnity. See Balkan- Wars; Russo-Turkish Wars. 
These territorial gains by Russia caused alarm to 
other nations, and a congress was called at 
which the Treaty of San Stefano was replaced by 


101 



~v : > r :*e ■;,* Ee r: ", signed on 
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eer—j- rs c a~‘s as .ve: as food-processing fa- 
cil.r C ' 3 \z m *n-? t5 anc vegetables grown in the 

~g a~ea,. Most c* the c:tv was rebuilt 
a“c- a severe eanhc^ake ; n ”933. it is tne site of 
the 3 :.we' V'-sejn co-ta ring relics of early 
Cat- row a h’stor. n.e citv was founded in 1869 
and .ncc’ooratec in 1886. Pop. (I960) 100,350; 
MeM. M 6 . 6 CM 

SANTA ANA, ctv E; Salvador, and capital of 
Santa Department, at an altitude of 2123 ft., 
32 roles \w. of San SaNador, It Is the second 
largest cm. of Ei Salvador, and is the processing 
and marketing center for coffee, sugar, and 
grain produced In the surrounding region. 
Other industries in the city Indude breweries 
and cotton mils. The cathedral at Santa Ana is a 
fine example of Spanish Gothic architecture. 
Pop. f19~1) 172,300. 

SANTA ANNA, Antonio Lopez de or SANTA 
ANA, Antonio Lopez de (1795?-1876), Mexi- 
can general and statesman, born in jalapa Enri- 
quez. In 1321 he joined the revolt against the 
Spaniards that resulted in the independence of 
Mexico; see Mexico: History. During the fol- 
lowing years, Santa Anna gained the support of 
the armv and the conservative landowners in 
Mexico and in 1833 he was elected president. 
He commanded the Mexican army during the 
Texas Revolution of 1835-36; see Texas: History. 
Santa Anna gained full dictatorial powers in 
1841, but a revolt of moderates drove him into 
exile in 1845. The following year, he was re- 
called to the presidency and assumed command 
of the army against the United States in the 
Mexican War (q.v.). Following the Mexican de- 
feat in 1848, he fled to Jamaica. In 1853 he was 
recalled and made president for life, but his 
harsh administration and embezzlement of state 
funds led to his overthrow two years later. 

SANTA BARBARA, city in California, and 
county seat of Santa Barbara Co., on Santa Bar- 
bara Channel, about 85 miles n.w. of Los An- 
geles. It is in a rich agricultural and oil-produc- 
ing region. Santa Barbara is a popular resort and 
mainly a residential city, with some light indus- 
try. It is the site of the Santa Barbara campus 
of the University of California. Santa Barbara, 
which is noted for its Spanish colonial architec- 
ture, was founded by the Spanish in 1782 and 
incorporated as a city in 1850. In 1969 an off- 
shore oil-drilling accident in the Santa Barbara 


channel was responsible for the escape 
235,000 gallons of crude oil that spread an sy 
sq.mi. oil slick on the Pacific. Pop. (1960) 58,765 
(1970) 70,215. 

SANTA BARBARA ISLANDS. See California 

The Land. 

SANTA CATALINA, island of California, part 
of Los Angeles Co., one of the Santa Barbara 
Islands, in the Gulf of Santa Catalina. The isiar.c 
is rugged and mountainous with an irregular 
coast line. It Is a popular resort and center for 
sport fishing; tourism is the principal industry. 
The only city is Avalon, on the s.E. coast. The 
island was discovered in 1542 by the Portuguese 
explorer Juan Rodriguez Cabriilo (q.v.). In 1919 
Santa Catalina was purchased by the American 
industrialist William Wrigley, Jr. (1861-1932), 
who developed the resort facilities. His familv 
still owns much of the island. Area, 75 sq.mi. 
SANTA CLARA, city of California, in Santa 
Clara Co., adjacent to the city of San jose, and 
47 miles s.E. of San Francisco. It is an important 
processing center for agricultural produce from 
the Santa Clara Valley. Manufactures include 
electrical equipment, chemicals, glass, and 
paper products. The city is the site of the Uni- 
versity of Santa Clara, founded in 1851. Santa 
Clara was settled in 1777 and incorporated as a 
city in 1852. Pop. (1960) 58,880; (1970) 87,717. 
SANTA CLARA, city in Cuba, and capital of 
Santa Clara Province, about 184 miles S.E. of Ha- 
vana. It is an important commercial center for 
minerals, sugarcane, and livestock from the sur- 
rounding region. Industries include sugar refin- 
eries, tanneries, and cigar factories. The city, 
which was founded in 1689, is the site of 
Cubanacan, the ancient Indian village that the 
Italian-born navigator Christopher Columbus 
believed to be a palace of the Mongol chief Ku- 
blai Khan (qq.v.). Pop. (1970 prelim.) 131,504. 
SANTA CRUZ, city and port in California, and 
county seat of Santa Cruz Co., at the mouth of 
the San Lorenzo R. on Monterey Bay, about 60 
miles s. of San Francisco. It is a commercial fish- 
ing port and a processing center for agricultural 
products and flowers. Manufactures include 
electronic equipment and furniture. Santa Cruz 
is also a popular tourist resort. It is the site of the 
Santa Cruz campus of the University of Califor- 
nia. The settlement was founded with the Santa 
Cruz Mission in 1791 and it was incorporated 
as a city in 1866. Pop. (1960) 25,596; (1970) 
32,076. 

SANTA CRUZ, city in Bolivia, and capital of 
Santa Cruz Department, on the Piray R. in the 
tropical llanos (plains) e. of the Andes Mts., 
about 200 miles e. of Cochabamba. A road and 
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ra ' f it is connected to the main Bolivian rail 
network, as well as to the Brazilian and Argen- 
*. ne frontiers. The city is a major trade center in 
an area producing cattle, cotton, sugarcane, cof- 
.- e p tobacco, nee, fruits, vanilla, and corn. Oil 
and gas fields lie nearby. Local industries in- 
c ude oil refining, sugar and textile milling, tan- 
rnng, sawmilling, and the manufacture of aico- 
r , 0 l tobacco products, and confectionery. The 
cty has a university and a bacteriological insti- 
tute, and in the vicinity are several pioneer set- 
tlements. Founded in 1560 by Spanish colonists 
from Paraguay, Santa Cruz was moved to its pres- 
ent site in 1595. It was an early center of revolu- 
tionary' activity against Spanish control and was 
briefly independent in 1811. The city is also 
known as Santa Cruz de la Sierra. Pop. (1970 
est.) 124,900. 

SANTA CRUZ, Andres (1794-1865), Bolivian 
general and politician, born in La Paz. From 1820 
to 1823 he fought in the war of independence of 
the South American colonies against Spain, and 
in 1828 he was elected president of Bolivia. 
With the aim of creating a union between Bo- 
livia and the adjacent country of Peru, he in- 
vaded Peru in 1836 and was appointed protec- 
tor. The confederation was opposed by neigh- 
boring countries, however, and in 1839 Santa 
Cruz was defeated by a Chilean force at the Bat- 
tle of Yungay and was forced to flee to Europe. 
See Bolivia: History; South America: History. 
SANTA CRUZ DE TENERIFE, city and port in 
Spain, and capital of Santa Cruz de Tenerife De- 
partment, on the n.e. coast of Tenerife, the larg- 
est of the Canary Islands, 55 miles n.w. of Las 
Palmas. It is a major fueling port for shipping; 
principal exports are fruits and vegetables 
grown on the island. Surrounded by beautiful 
scenery, the city is the center of a resort area, 
and tourism is a major industry. Santa Cruz de 
Tenerife was founded in 1494. Pop. (1970) 
151,361. 

SANTA FE, city and capital of New Mexico, 
and county seat of Santa Fe Co., on the Santa Fe 
R., 55 miles n.e. of Albuquerque. The city is sit- 
uated 6954 ft. above sea level in an important 
mining and agricultural region of the Sangre de 
Cristo Mts. It is a major tourist resort and a com- 
mercial center for American Indian handicrafts. 
Manufactures include pumice products and 
electronic instruments. Several important cul- 
tural institutions are located at Santa Fe, includ- 
ing the Museum of New Mexico. Historic struc- 
tures include the Palace of the Governors, built 
of adobe in 1610, considered America's oldest 
public building, and San Miguel Church, com- 
pleted about 1636. 



San Miguel Mission , in Santa Fe, the oldest mission 
church in the U.S. New Mexico Dept, of Development 


Founded by the Spanish in 1610, Santa Fe was 
a center of Spanish colonial America until 1821, 
when it became a part of Mexico. Trade with 
the United States over the Santa Fe Trail (q.v.) 
from Independence, Mo., began soon afterward. 
In 1846, during the Mexican War (q.v.), the city 
surrendered to U.S. forces. Santa Fe became 
capital of the New Mexico Territory in 1851 and 
of the State of New Mexico in 1912. Pop. (1960) 
33,394; (1970) 41,167. 

SANTA FE, city in Argentina, and capital of 
Santa Fe Province, near the junction of the Pa- 
rana and Salado rivers, 240 miles n.w. of Buenos 
Aires and opposite the city of Parana. The city is 
connected by canal with the port of Colastine 
on the Rio Parana. Santa Fe is the commercial 
and transportation center for a rich agricultural 
area that produces grain, vegetable oils, and 
meats. The city is the seat of the National Uni- 
versity of the Littoral, several museums, and a 
number of buildings erected during colonial 
times. Santa Fe was founded nearby in 1573, and 
moved to the present site in 1653. Pop. (1970) 
244,579. 

SANTA FE TRAIL, overland trade route, ex- 
tending from western Missouri to Santa Fe (now 
in New Mexico). The trail was in use almost 
continuously from 1822 to 1880, when a railroad 
reached Santa Fe. 

SANTA ISABEL, former name of MALABO, 
city, port, and capital of Equatorial Guinea, and 
capital of Macias Nguema Biyogo (province), on 
the island of Macias Nguema, on the Bight of 
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Bo-rv. The c r;ef po't and center of the island 
c* v.aoas \guerra. Santa Isabel lies at the 
c* :ne R;o Consul, at the foot of Santa 
'Bane. oeak. Tne dt*, exports coffee, cacao, co- 
ca. oa.rr. crccuc ts, nets, citrus fruits, and tim- 
isen it a ; so nas a fishing industry and engages in 
fish crocessmg and local manufacturing. The 
modem, city : s centered around the governor's 
oaiace arc Me cathedral, founded by the British 
'82~ during a chef occupation, it was called 
Carencetown, or Port Clarence. Spain reoccu- 
pied the Bland in 1843 and renamed the city. 
Poo. " 97G est . , 19 ,341 . 


SANTA MARIA, city of California, in Santa 
•Bahna'a Co., on the Santa Maria R., 75 miles n.w. 
cf Santa Barbara. A market center for vegetables, 
beans, grains, sugar beets, and cattle, it also has 
a male: trade in flower seeds and bulbs. Oil 
heids. developed after 1900, lie nearby. Fruit 
processing, and the manufacture of phonograph 
r ecords, ceramics, machine products, stock feed, 
and dairy products are major industries. The city 
is the site of Allan Hancock College (junior col- 
lege; 1920y and nearby are Hancock Field, site 
of the College of Aeronautics of the University 
of Southern California, and Vandenberg Air 
Force Base, a missile base. The area was settled 
in 1840 and named Centra! City in 1874; the city 
was planned in 1875 and incorporated in 1882. 
Pop. 1.1960] 20,02"'; (1970) 32,749. 

SANTA MARIA, city of Brazil, in Rio Grande 
do Sui State, at the southern foot of the Serra 
Geras near the Jacui R. valley, 150 miles w. of 
Porto Alegre. A road and rail hub in a fertile 
region producing livestock, sugarcane, coffee, 
grains, fruits, rice, and timber, the city has rail- 
road shops, tanneries, sawmills, breweries, and 
meat- and fruit-processing plants. A college of 
pharmacy is located here. The city was formerly 
also called Santa Maria da Boca do Monte. Pop. 
(1970) 120,667. 

SANTA MARTA, city in Colombia, and capital 
of Magdalena Department, on a deep bay of the 
Caribbean Sea at the mouth of the Manzanares 
R., at the northwestern foot of the Sierra Nevada 
de Santa Marta, 450 miles n, of Bogota. In an 
area growing bananas, cotton, tobacco, and 
livestock, the city exports bananas, hides, and 
coffee. Industries are fishing, fish canning, brew- 
ing, and the manufacture of brick and tile. The 
city is the terminus of the Atiantico Railroad. 


Among the oldest permanent European settle- 
ments in Latin America and a major port on the 
"Spanish Main" since colonial days, the city 
contains a cathedral (which once housed the 
tomb of the South American revolutionary 
leader Simon Bolivar), Fort San Fernando, and 
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the ruins of the Santo Domingo Monastery p-. 
Iivar died at the San Pedro Aiejandrino estate 
now a museum, 3 mi. to the s. Founded in 157 ; 
the city suffered many raids, notably by the E n -. 
lish navigator Sir Francis Drake (q.v.) in 1586 ar 
1596 and by pirates in the 17th century'. p Q ^ 
(1972 est.) 165,500. 

SANTA MONICA, city of California, in Lo- 
Angeles Co., on Santa Monica Bay, 15 miles w 
of Los Angeles. Chiefly a residential and resort 
city, it is also the site of several light industries 
and a large aircraft factory. Santa Monica was 
incorporated as a town in 1886 and as a city in 
1902. Pop. (1960) 83,249; (1970) 88,289. 
SANTANDER, city and port in Spain, and 
capital of Santander Province, on the Bay of Bis- 
cay, 215 miles n. of Madrid. Santander has a spa- 
cious harbor and is one of the principal indus- 
trial centers of northern Spain. A major export is 
iron ore, which is mined in the surrounding re- 
gion and smelted at foundries in the city. Other 
industries include food-processing plants, ship- 
yards, and factories in which metal goods are 
manufactured. Santander was the chief port of 
the medieval kingdom of Castile (q.v.), and the 
old section of the city is the site of a 13th-cen- 
tury Gothic cathedral. Pop. (1970) 149,704. 
SANTA PAULA, city of California, in Ventura 
Co., about 14 miles N.E. of Ventura. Chief agri- 
cultural products of the area are citrus fruits and 
nuts. Major industries include oil refining and 
the production of clothing, plastic, oil, and as- 
phalt. Founded in the 1870's, Santa Paula was 
incorporated in 1902. Pop. (1960) 13,279; (1970) 
18,001. 

SANTA ROSA, city in California, and county 
seat of Sonoma Co., on Santa Rosa Creek, 51 
miles n.w. of San Francisco. Santa Rosa is the 
shipping point and processing center of a large 
fruit-growing region. The city is also close to the 
redwood forests of northern California, and 
lumber products are important. Other industries 
include food-processing plants and clothing 
factories. Luther Burbank (q.v.) lived there from 
1875. Pop. (1960) 31,027; (1970) 50,006. 

SANTA TECLA, city in El Salvador, and capital 
of La Libertad Department, at the southern foot 
of San Salvador volcano, 7 miles w. of San Salva- 
dor. The city has many large estates and is in an 
area of coffee plantations and livestock farms. 
Situated on the Pan American Highway, it has 
local industries and manufactures leather prod- 
ucts, soap, and candles. The city was founded as 
Nueva Ciudad de San Salvador in 1854 after San 
Salvador, the capital, had been destroyed by an 
earthquake; it served as capital of the republic 
from 1855 to 1859 and became departmental 
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in 1365. it is sometimes also called Nueva 
i a r Salvador. Pop. (1971 est.) 55,718. 
SANTAYANA, George (1863-1952), American 
philosopher, poet, and novelist, born in Madrid, 
an d educated at Harvard University. His 
; a *A er Drought him to Boston, Mass., in 1872. 
V*er leaving Harvard he continued his studies 
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in Germany and England, returning in 1889 to 
join the faculty at Harvard. His first published 
work was a volume of poetry entitled Sonnets 
and Other Verses (1894). He was professor of 
philosophy at Harvard from 1907 to 1912, when 
he moved to Oxford, England. After World War 
I, he made his home in Rome, Italy. 

Santayana systematically developed his ethi- 
cal philosophy in his first major work, The Life 
of Reason (5 vol., 1905-06), in which he at- 
tempted to unify science, art, and religion on a 
naturalistic basis by interpreting each as a dif- 
ferent but equally valid mode of symbolism 
(q.v.). His personal impressions of his colleagues 
at Harvard and of their philosophical views are 
recorded in Character and Opinion in the 
United States (1920), in which he expresses both 
appreciation and trenchant criticism of Ameri- 
can thought. As a leading member of the philo- 
sophical school of critical realism that devel- 
oped in the U.S. in the 1920's, he maintained 
that reality is entirely external to consciousness 
and is known therefore only by inference from 
the sensory data within consciousness. 

Santayana developed a complex theory of the 
structure of reality and its relation to conscious- 
ness in Skepticism and Animal Faith (1923) and 
in Realms of Being (5 vol., 1927-40). Jn these 
works he reduced mind to an emergent prop- 


erty of matter; distinguished materia! reality 
from essences, that is, qualities and forms that 
are mere possibilities; and maintained that all 
beliefs about the external world rest on a so- 
called animal faith. His other writings include 
the philosophical and critical works The Sense 
of Beauty (1896), Three Philosophical Poets 
(1910), Winds of Doctrine (1913), Dialogues in 
Limbo (1926), and Dominations and Powers 
(1951); the novel The Last Puritan (1936); and 
three volumes of autobiography, Persons and 
Places (1944), The Middle Span (1945), and My 
Host the World (posthumous, 1953). 

Santayana's influence on American thought 
was pervasive, although he did not found a phil- 
osophic school. His sharp but basically sympa- 
thetic criticisms of pragmatism (q.v.) stimulated 
the American philosopher john Dewey (q.v.) 
and others to refine their position. By recogniz- 
ing value in disinterested objectivity and aes- 
thetic contemplation, as well as in practical ac- 
complishment, he helped to make pragmatism a 
more subtle and comprehensive philosophy. 
Santayana's cultivated style and biend of aes- 
thetic sensibility with rational thought gave a 
literary and humanistic tone to American philo- 
sophical discourse. See Philosophy: Modern Phi- 
losophy: Evolutionary Philosophy. R.A. 

SANTEE, river of South Carolina, formed in the 
center of the State by the confluence of the 
Congaree and Wateree rivers. The first 40 mi. of 
the river was dammed in 1941 by the Santee 
Dam to form Lake Marion, part of a major hy- 
droelectric and navigation development. The 
Santee then flows s.e. for about 100 mi. and 
empties into the Atlantic Ocean about 15 miles 
s. of Georgetown, S.C. The river is 438 mi. long. 
SANTIAGO, city and capital of Chile, in Santi- 
ago Province, on the Mapocho R., 60 miles s.e. of 


The Congress Building in Santiago. Panagra 
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\~rzrz r-e manv cu tural institutions located in 
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:~>h *ne Pontifical Catholic Unwersitv of Chile, 
eaf 30 : ’shea in 1333, a-d several museums and li- 
oraves. 5arr age was *cunded : n 1541 by the 
Span's:- soiemr ?edm de vaicivia (q.w). it be- 
came the capital of Chile in 1818. Pop. (1970) 
2 , 867 ,92C . 

SANTIAGO, or SaMKGO DE LOS CABAL- 
LEROS, c-.tv 'n tne Dominican Republic, and 
caoda of Santiago Province, on the Yaque del 
None R.. about 85 miles % w of Santo Domingo. 
> is 'n tne center of the most fertile and health- 
fu; v a Lev of the Dominican Republic, the Clbao 
ha'iev and is the largest town of the interior, 
wit n a flourishing trade in rice, tobacco, coffee, 
cacao, ana hides. The chief industry is the man- 
ufacture of tobacco products. The city was 
founced about 1504 by the Spanish led by the 
Utahan navigator Bartholomew Columbus 
; t 1 445?—' 514? l the brother of Christopher Co- 
lumbus (q.v . s. It was destroyed b>' an earth- 
quake in 1564 and rebuilt dose to the original 
site. Pop. (1970) 155,151. 

SANTIAGO, BATTLE OF, engagement in the 
Spanlsh-American War (q.v.), fought on July 3, 
1898, at the city of Santiago de Cuba (q.v.), on 
the island of Cuba. The city became the objec- 
tive of the American attack when the Spanish 
fleet under Admiral Pascuai Cervera y Topete 
(1839-1909) took refuge in the harbor. On July 1 
the American army under General William 
Rufus Shafter (1835-1906) stormed Canev and 
San Juan hills, in front of the city. The harbor 
was blockaded by an American naval squadron 
under Commander William Thomas Sampson 
(1840-1902) and on July 3 the Spanish fleet, at- 
tempting to escape, was destroyed outside the 
harbor entrance. On July 14 the commander of 
the Spanish land forces capitulated, and the city 
was formally surrendered on July 17. 
SANTIAGO DE COMPOSTELA, city of Spain, 
in La Coruna Province, 33 miles s.w. of La Co- 
runa. Principal manufactures in the city are 
linen, soap, and religious articles. Santiago de 
Compostela has been a major place of pilgrim- 
age in the Roman Catholic Church since the 9th 
century, when the discovery was made there of 
the alleged bones of the apostle Saint James the 
Great ( see under James). Chief among the nu- 
merous medieval buildings in the city is the fine 


Romanesque cathedral, consecrated in 1128 
which now contains the tomb of St. James. ?o- 
(1970) 70,893. 

SANTIAGO DE CUBA, city and port in Cuca 
and capital of Santiago de Cuba Province, ra- 
the Bay of Santiago, about 460 miles s.e. of Ha- 
vana. The deep, landlocked bay forms a na tura 
harbor and the city, which is a major seaport, ;? 
the export center for copper, iron, and agrico- 
tura! products from the surrounding region, in- 
dustries include foundries, distilleries, and fac- 
tories in which cigars, soap, and building 
materials are produced. Santiago de Cuba was 
founded in 1514 by the Spanish soldier Diego 
Velasquez (q.v.). In 1898 it was the scene of a 
decisive battle of the Spanish-American War 
(q.v.); see Santiago, Battle of. On July 25, 1953, 
the Moncada army barracks in Santiago were 
the object of an abortive attack by a force under 
the Cuban revolutionary leader Fidel Castro 
(q.v.); the engagement marked the beginning of 
his ultimately successful revolution; see Cuba; 
History. Pop. (1970 prelim.) 275,970. 

SANTIAGO DEL ESTERO, city in Argentina, 
and capital of Santiago del Estero Province, on 
the Rio Dulce, 575 miles n.w. of Buenos Aires. 
The city is in the center of an extensive but 
largely semiarid agricultural region. Founded in 
1553, Santiago del Estero is the oldest city in Ar- 
gentina, but except for several churches, it has 
little colonial architecture. Pop. (greater city; 
1970) 105,209. 

SANTIAGO, RiO GRANDE DE, river of Mex- 
ico. Together with the Lerma R., it forms the 
longest river system in Mexico. The Rio Grande 
de Santiago rises in Lake Chapala in Jalisco State 
and flows about 275 miles n.w. to the Pacific 
Ocean, emptying 10 miles n.w. of San Bias in 
Nayarit State. The famous fails of Juanacatlan are 
on the Rio Grande de Santiago in Jalisco State. 
The river is not navigable but is used for water- 
power and irrigation. 

SANTO DOMINGO, formerly CIUDAD TRU- 
JILLO, largest city, chief seaport, and capital of 
the Dominican Republic, and capital of the Fed- 
eral District, on the Caribbean Sea, on the s.e 
coast of Hispaniola, about 85 miles s.e. of Santi- 
ago. Located at the point where the Ozama R. 
fiows into the Caribbean Sea, the city has a fine 
artificial harbor accessible to most commercial 
and passenger ships. It is connected by both 
ship and airlines with principal points in North 
and South America and is at the hub of a net- 
work of modern roads. Santo Domingo is a tour- 
ist, economic, and administrative center. It is 
the site of factories manufacturing alcoholic 
beverages, cement, and textiles and serves as a 
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-*,;bution outlet for the sugarcane, beef and 
and other products of the surrounding 
Points of interest include the Cathedral 
^anta Marfa la Menor (built 1514-20), con- 
, ring the tomb of the Italian-born navigator 
^stopher Columbus (q.v.); the ruins of the 
: a ; ace of Columbus' brother Diego Columbus 
^450?-1515); 16th-century churches, such as 
c a n Nicolas and San Francisco; and the fortified 
•*fa!is of the original Spanish town. Educational 
Tnd cultural institutions include the University 
cf Santo Domingo, dating from 1538 and said to 
oe the oldest university in the Americas. 

History. Founded in 1496 by Bartholomew Co- 
Ijmbus (1445?— 1514?), brother of the explorer 
Christopher Columbus, the city is the oldest Eu- 
ropean settlement extant in the New World. In 
1930 it was heavily damaged by a hurricane but 
,vas subsequently rebuilt. In 1936 it was re- 
named Ciudad Trujillo for the Dominican dicta- 
tor President Rafael Leonidas Trujillo Molina 
(q.v.). It became Santo Domingo again in 1961 
after the assassination of Trujillo and the subse- 
quent fall of his regime. In 1965 the city was the 
scene of an uprising against the ruling govern- 
ment of the Dominican Republic. See Do- 
minican Republic: History. Pop. (1970 prelim.) 
671,402. 

SANTOS, city and port of Brazil, in Sao Paulo 
State, on the island of Sao Vicente, about 30 
miles s.E. of Sao Paulo. The leading port of Brazil 
and outlet to the sea for Sao Paulo, the largest 
city of the country, Santos is the world's center 
tor the coffee trade. Other exports include 
fruits, cotton, and meat. Machinery is among 
the chief imports. The modern harbor has about 
4 mi. of docks. The most prominent building in 
the city is the Coffee Exchange. Founded in 
1543, Santos became a great port when the rail- 
way from the interior was completed in 1867. 
Pop. (1970 prelim.) 341,317. 

SANTOS-DUMONT, Alberto (1873-1932), 
Brazilian aeronaut and designer of dirigible bal- 
loons, born in Palmyra (now Santos Dumont), 
Minas Gerais State. In 1897 he attempted his 
first balloon ascent at Paris. The following year 
he successfully launched a cylindrical balloon. 
In 1901 he won a prize by flying his dirigible, 
which was 66 ft. long and 11 y 2 ft. in diameter 
with a propeller operated by a 4.5 h.p. gasoline 
engine, from Saint-Cloud to the Eiffel Tower 
and back, a trip of less than an hour. In 1902 he 
tried to cross the Mediterranean in this ship but 
crashed into the sea. In 1909 he produced a 
monoplane called the grasshopper. See Airship. 
SANUSI or SENUSSI, Islamic sect in northern 
Africa, founded in 1837 by the Algerian religious 


leader Muhammad ibn- 4 Ali af-Sanusi (1791- 
1851). This sect was dedicated to the purifica- 
tion and simplification of the Islam faith in op- 
position to the prevalent reform tendencies. 
Developing secular power, the Sanusi, strong in 
Libya, fought on the side of the Turks in the 
Turko-ltalian War of 1911; see Turkey: History: 
Constitutional Monarchy. They also fought with 
the Central Powers in World War I (q.v.). In 1950 
Emir Sayid Idris ei-Sanusi (1890- ), who was 

the head of the government of the province of 
Cyrenaica and the temporal and spiritual leader 
of the Sanusi, became the first Libyan king-des- 
ignate Idris !. In September, 1969, Idris was de- 
posed when the royal government was over- 
thrown in a military coup d'etat and a republic 
established under the name Libyan Arab Repub- 
lic (see Libya). 

SAO FRANCISCO, river of Brazil. It rises in the 
State of Minas Gerais, flows n., n.e., and s. to the 
Atlantic Ocean, and in its lower course sepa- 
rates the States of Bahia and Sergipe from the 
States of Pernambuco and Alagoas. About 1800 
mi. long with a drainage area of 212,900 sq.mi., it 
is navigable in its middle course for 850 mi., but 
in its lower course navigation is interrupted at 
three points. These interruptions are at the rap- 
ids of Pirapora, near the border of Bahia State, 
and where it breaks through the granite wall of 
the coast range to form the Paulo Afonso Falls; 
traffic is carried past this last point by a railroad 
line for 68 mi. The river flows into the Atlantic 
Ocean about 60 mites n.e. of Aracaju. A hydro- 
electric project utilizing the waters of the Sao 
Francisco R. and its tributaries was begun in 
1949. 

SAO JOSE DO RIO PRETO, city of Brazil, in 
Sao Paulo State, in a pioneer settlement region 
about 100 miles n.w. of Ribeirao Preto. It is the 
trade center of an agricultural area producing 
cattle, coffee, rice, cotton, and vegetables. In- 
dustries in the city include rice milling, coffee 
processing, and the manufacture of dairy and 
meat products and leather goods. The city has 
colleges of dentistry and pharmacy. It was called 
Rio Preto until 1944. Pop. (1970 prelim.) 108,319. 
SAO LUIS, or SAO LUIS DO MARANHAO, city 
and port in Brazil, and capital of Maranhao 
State, on Sao Luis island, between the mouths of 
the Mearim and the Jtapicuru rivers, about 300 
miles s.E. of Belem. Industries in the.city include 
cotton mills, sugar refineries, fruit preserving, 
and weaving factories. The chief exports are 
cotton and sugar. The city, which was founded 
by the French in 1612, contains a cathedral and 
an episcopal palace in colonial style. Because of 
its strong cultural tradition, Sao Luis has been 
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SAO PAL LO, c tv in Brazil, ana capital of Sao 
?a^.o State, about 300 mi.es s.w. of Rio de Jan- 
eiro ana aoout 49 miles vw of the port of San- 
tos. Sac ?a«.o is a plateau at an altitude of 
ar;om 2~00 ft. and is dissected b\ the Tiete R. 
The coou ahcn of tne ci:\ has increased to 
mere man ten times w nat it was in 1920, and the 
cT. i s rcu the largest in Brazil. Sao Paulo is aiso 
the rmanclal center of Brazi; and the clearing 
pisce tor products, particularly coffee, brought 
mom me interior and shipped from the port of 
Santos. Among tne many industries in Sao Paulo 
are the production of automobiles, machinery, 
rextues, steel and wire products, chemicals, pot- 
ter'.. and china, household utensils, furniture, 
shoes, and hosiery; The city has many sky- 
scrapers in Its business district, called the Tri- 
angula, and is surrounded by residential dis- 
tricts on its outskirts, among them jardim 
Europa, Jardim America, Carstareira, and Brook- 
lyn. Sao Paulo is noted as an educational and 
cultural center. Among the more important in- 
stitutions are the state-supported University of 
Sao Paulo (1934) and the privately-supported 
Catholic University (1946) and Mackenzie Insti- 
tute (1870). Both the Modern Art Museum and 
the Municipal Library have outstanding collec- 
tions. The Butantan Institute is internationally 
famous for its research on snakes and snake- 
bites and for the production of vaccines and 
sera. 

History. Sao Paulo was founded by Jesuit 
priests from Portugal in 1554, on the site of an 
Indian settlement, During the 16th and 17th 
centuries it was a base for expeditions sent from 
Portugal to obtain Indian slaves (see Slavery) 
and precious minerals. In 1712 Sao Paulo be- 
came a city, but its economy remained agrarian 
until the 19th century. On Sept. 7, 1822, Sao 
Paulo was the site of the proclamation of the in- 
dependence of Brazil from Portugal. In 1867 a 
cable railroad w'as constructed, joining Sao 
Paulo to the port of Santos. Widespread coffee 
growing developed in Sao Paulo State begin- 
ning about 1885. As a result of improved trans- 
portation in the 20th century and an extensive 
development of the coffee trade, the city be- 


came the commercial center of the region. 

(1970 prelim.) 5,186,752. 

SAO TOm£ AND PRINCIPE, republic, -re- 
prising the islands of Sao Tome, or Sao Thor-a 
(Eng. Saint Thomas), and Principe, as well as 
isfands of Pedras Tinhosas and Rolas, situates 
off the w. coast of Africa in the Gulf of Guinea. 
The islands are volcanic and mountainous arc 
heavily forested. The area is 372 sq.mi. Tne 
population was (official 1970 census) 74,541; the 
United Nations estimated (1975) 80,000. Tne 
chief port and administrative capital is Sac 
Tome (pop., 1970 est, 7710). 

The chief products are cacao, copra, co free, 
palm oil, and cinchona, in the mid-19/G's an- 
nual imports totaled about $9,540,000, and ex- 
ports were valued at about $12,430,000. Recent 
annual budget figures set revenue at about 
56,600,000 and expenditures at about $6,590,000. 
The islands were uninhabited until they were 
discovered in 1471 by the Portuguese, who es- 
tablished sugar plantations there. 

SAP, liquid that circulates in plants, as distin- 
guished from liquid plant products, such as tur- 
pentine and perfume oils, that must be ex- 
tracted from plant tissues. 

Sap rises from the root of the plant in the 
form of a solution, called crude sap, of material 
absorbed from the soil. Passing from cell to ceil, 
mainly by osmosis through cell walls, the sap as- 
cends to the leaves, where chemical changes 
take place under the influence of light. Chief 
among these changes are the absorption of car- 
bon dioxide from the atmosphere and the for- 
mation of organic compounds; see Photosyn- 
thesis. When the sap, now called elaborated sap, 
descends, the organic compounds serve as a 
food supply for the plant. Elaborated sap con- 
tains sugars, amino acids (the chief components 
of protein), and hormones. The rate of sap cir- 
culation decreases in winter; an increased flow 
is one of the first signs of the approach of 
spring. Certain saps are useful to man. For exam- 
ple, the sap of the sugar maple tree may be con- 
verted into a sweetening agent or confection. 
SAPONIFICATION. See Soap 
SAPONINS, group of naturally occurring oily 
glycosides that foam freely when shaken with 
water. They occur in a wide variety of plants, in- 
cluding acacia (q.v,), soapwort, soaproot, Cali- 
fornia pigweed (see Amaranth), and many oth- 
ers. Saponins have been, and sometimes still 
are, used as cleaning agents, and as foam pro- 
ducers, notably in fire extinguishing fluids. They 
have a bitter taste, and when ingested orally are 
practically nonpoisonous to warm-blooded ani- 
mals. When injected directly into the blood- 
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;rea m, however, they are dangerous and 
■ :- ,cKi’v dissolve red blood cells. Hydrolysis 
c ; | or a saponin, brought about by acids or by 
e-zvmes (qq.v.), gives a sugar, often but not 
-gcessarily glucose, and a sapogenin, the latter 
zei r . g either a triterpene or a steroid. Some of 
:-e sugars and saponins are useful as raw mate- 
ha s for synthesis of steroid hormones (q.v.). 
SAPPARC. See Cvanite. 

SAPPHIRE, precious gemstone which occurs 
asa transparent, blue variety of the mineral co- 
rjndum (q.v.)* The rub Y (q* v *) is a red variety of 
gerr-quality corundum. Although the term sap- 


phire is often applied to gem-quality varieties of 
a corundum of all other colors, the true sapphire 
5 deep blue, the best tint being a corn-flower 
blue called Kashmir blue. Colorless, precious 
corundum is called white sapphire; yellow 
stones are called yellow or golden sapphire; and 
pale pink stones are called pink sapphire. The 
various colors in corundum are caused by small 
amounts of impurities, such as chromium, iron, 
or titanium, in the aluminum oxide of which the 
mineral is essentially composed. Excellent sap- 
phires occur in alluvial deposits of sand and 
gravel in Ceylon. Some Ceylon sapphires exhibit 
asterism when cut cabochon, that is, in convex 
form and not faceted, and are highly valued star 
sapphires. Other important sources of the 
stones are Thailand, India, Afghanistan, China, 
the Ural Mountains, the Soviet Union, and 
Queensland, Australia. In the United States sap- 
phires are found in the corundum deposits of 
Macon County, N.C., and near Helena, Mont. 
Sapphires are used, as are rubies, as jewels in 
watches and as hard bearings in scientific appa- 
ratus. Synthetic sapphires are produced in a 
manner similar to that used for synthetic rubies. 
See Gem; Gem, Artificial. 

SAPPHO, or PSAPPHO (fl. about 600 b.c.), 
Greek poet, born on the island of Lesvos (Les- 
bos), probably in Mitilmi (Mitylene). Her poetry 
was so renowned that the Greek philosopher 
Plato (q.v.) referred to her two centuries after 
her death as the tenth muse. Although the de- 
tails of her life are unknown, it appears that she 
was of good family and was a contemporary of 
the Greek lyric poets Alcaeus (q.v.) and Stesich- 
orus. According to tradition, unsupported by 
written evidence, Alcaeus was her lover An- 
other legend holds that because of unrequited 
love for the young boatman Phaon she leaped 
to her death from a steep rock, later called Lov- 
e r s Leap, or Sappho's Leap, on the Creek island 
of Levkas. She had a daughter named Cleis, and 
wo brothers, one of whom, Charaxus, fell in 
ove with Doricha, a courtesan whom the Greek 


SAPROPHYTE 

historian Herodotus (q.v.) called Rhodopis. One 
of Sappho's poems is directed against her 
The fragmentary remains of Sappho's poems 
indicate that she taught her art to a group of 
maidens, to whom she was devotedly attached 
and whose bridal odes she composed when 
they left her to be married. Later writers of an- 
tiquity, commenting upon the group, accused 
Sappho of immorality and vice, from which 
arose the modern terms for female homosexual- 
ity, lesbianism" and "sapphism". 

Sappho wrote nine books of odes, epithala- 
mia or wedding songs, elegies, and hymns, but 
the extant fragments are few. They include the 
Ode to Aphrodite, quoted by the Creek scholar 
Dionysius of Helicarnassus (d. about 7 b.c); the 
famous ode quoted in On the Sublime, a trea- 
tise of literary criticism written during 7 the 1st 
century a.d. by the Creek writer Longinus; and 
numerous short fragments cited by writers of 
antiquity to illustrate the Aeolic dialect, in 
which Sappho wrote; see Aeouans. Additional 
fragments have been recovered from Egyptian 
papyri in modern times. 

Sappho's poems are marked by exquisite 
beauty of diction, perfect simplicity of form, 
and intensity of emotion. She invented the 
verse form known as Sapphics, a four-line 
stanza in which the first three lines are each 
eleven syllables long and the fourth is five sylla- 
bles long. Many later Creek poets were influ- 
enced by Sappho, particularly Theocritus (q.v.). 

See Greek Literature: The Early Period: Lyric 
Poetry ; Lesbian Poets; Ode. 

SAPPORO, city in Japan, and capital of Hok- 
kaido Prefecture, on Hokkaido Island, 100 miles 
n.e. of Hakodate. Sapporo is the commercial and 
cultural center of Hokkaido. Principal industries 
in the city are breweries, sawmills, textile mills, 
and food-processing plants. Sapporo was 
founded as a planned city in 1871 and is the site 
of Hokkaido University, established in 1918. 

The Winter Olympic Games were held here in 
1972. Pop. (1970), 1,010,123. 

SAPROPHYTE (Gr. sapro / "rotten"; phyton , 
"plant"), term applied to plants which secure 
their nutriment from dead or decaying animal 
and vegetable matter, rather than by manufac- 
turing their own food through the process of 
photosynthesis (q.v.). Saprophytes are impor- 
tant in recycling the remains of animals and 
plants which would otherwise accumulate; see 
Nitrogen Fixation. The vast majority of the 
saprophytes are fungi or bacteria (qq.v.); 
the best known of the saprophytes are decay 
bacteria and mushrooms (q.v.). Many mosses 
and several ferns are saprophytes; see Fern. 
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: seea oiams usua’ly have symbiotic 
c. v : ;ci *jrc- ,Ung 'r their roots or rhi- 
z ;jr" *ungu$-roct combinations are 

ccmhizae. The fungus decomposes 
■”r c'ga" ■: matter aro^rd the mycorhizae suffi- 
*: ee — - : absorption thereof. Among the 
ieeo o ams whicn are entireiv saprophytic are 
:-e -c a nice a~d certain orchids, especially 
me c .‘ r £.Occns of the genus Coraiiorhiza. 
SAPSL'CKER, common name applied to two 
seeches American woodpeckers belonging to 
me genes So^yrapicus. The vel low-bellied sap- 
s^cken 5. varies creeds in the eastern United 
States a”d migrates southward and westward in 



Yellow -bellied sapsucker , Sphyrapicus varius 

Allan D. Cruickshank - National Audubon Society 


wjnter. it feeds on the sap of trees, on insects, 
and on wild fruits. To obtain sap the bird drills 
many small holes in the bark of trees, sometimes 
causing serious damage to the trees. The adult 
bird is about 8b in. long. The male has black and 
yellowish white irregular bars on the upper 
parts and pale yellow under parts. The crown 
and throat are deep red. The female has a white 
throat but ss otherwise colored the same as the 
male. A race of this species found in the west- 
ern L.S. has the crown, throat, and breast col- 
ored a deep, brilliant red. Williamson's sap- 
sucker, S. thvroideus , found in western U.S., has 
jet black upper parts with two white stripes on 
the side of the head. The throat is red, the breast 
is black, and the abdomen is bright yellow. The 
female's plumage is colored in bars of white and 


brown or black. The abdomen is yellow. Se^ 
Woodpecker. 

SAPULPA, city in Oklahoma, and county sea 1 
of Creek Co., about 14 miles s.w. of Tulsa, it ; ; 
the trade center for a farm and oil region. Man- 
ufactures include clothing, glass, and oil-fieic 
supplies. A United States government school for 
Indians is here. Nearby is the Heyburn Reser- 
voir. Founded in 1888, the city was incorporated 
in 1898. Pop. (1960) 14,282; (1970) 15,159. 
SARACENS, name variously employed to des- 
ignate the Muslims of Syria and Palestine, the 
Arabs generally, or the Arab-Berber races of 
northern Africa. At a later date it was employed 
as a synonym for all peoples against whom cru- 
sades (q.v.) were preached, particularly those of 
the Turkish Empire. In the hundred years fol- 
lowing the Hegira (q.v.), or the flight from 
Mecca to Medina, of the prophet Muhammad 
(q.v.) in 622 a.d., a Saracen empire was estab- 
lished that extended from Turkestan to the At- 
lantic Ocean. Muhammad made himself master 
of Mecca in 629, and the first caliphs, Abu-Bakr 
and Omar I (qq.v.), between 632 and 641, con- 
quered Syria, Palestine, Persia, and Egypt; see 
Caliph. By 709 the Saracens had extended their 
sway over northern Africa to beyond the Strait 
of Gibraltar. They then, in 711, crossed over to 
Spain, nearly the whole of which they sub- 
jected; see Spain: History. From Spain they 
poured into Caul, where their progress was ar- 
rested by the Frankish leader Charles Martel 
(q.v.), near Poitiers (q.v.) in France, in 732. Sicily 
was conquered by the Saracens between 827 
and 878; see Sicily: History. Early in the 10th cen- 
tury they extended their incursions far into the 
Burgundian territories; see France: History. The 
disruption of the Saracen empire began about 
the middle of the 8th century, when the western 
portion became a separate state, with the Span- 
ish city of Cordoba as its capital. See Islam: His- 
tory; Moors. 

SARAGOSSA (Sp. Zaragoza ), city in Spain, and 
capital of Saragossa Province, on the Ebro R., 
about 170 miles n.e. of Madrid. The city is an im- 
portant industrial and commercial center. Prin- 
cipal manufactures are textiles, agricultural ma- 
chinery, glass, cement, and refined sugar. 
Saragossa is famed as the site of many architec- 
tural landmarks. Most notable are the La Seo Ca- 
thedral, built between the 12th and the 16th 
centuries; the 17th-century E! Pilar Cathedral, 
containing a chapel decorated with frescoes by 
Spanish masters; the Castillo de la Aljaferfa, a 
citadel built originally by the Moors (q.v.) and 
later the royal residence of the former kingdom 
of Aragon (q.v.); and the 16th-century Lonja, or 


110 


SARASOTA 


Exchange, a richly decorated Renaissance build- 
The city is also the site of the University of 
Saragossa, founded in 1542. 

History. The ancient settlement Salduba origi- 
nate occupied the site of present-day Saragossa. 
Salduba was captured in the 1st century b.c. by 
the Romans, who renamed it Caesaraugusta; the 
present name is a corruption. After the 6th cen- 
tury a.d , the city was ruled successively by the 
Suevi (q.v.), the Visigoths (see Goths), and the 
Moors. From the 12th century to the latter half 
of the 15th century, it was the capital of Aragon. 
Saragossa declined in importance after the uni- 
fication of the kingdoms of Aragon and Castile 
in 1469. The city became renowmed throughout 
Europe, however, during the Peninsular War 
(1808-14) when its citizens displayed extreme 
heroism against a besieging French army in 
1808-09. See Spain: History. Pop. (1970) 479,845. 
SARAH. See Abraham. 

SARAH LAWRENCE COLLEGE, privately con- 
trolled coeducational nonsectarian college of 
liberal arts, located in Bronxville, N.Y. The col- 
lege was founded in 1926 and opened in 1928. 
It was one of the first colleges to offer academic 
programs involving independent study. Stu- 
dents plan their own programs of study in con- 
sultation with faculty advisers. Study includes 
small, seminar-type classes with an emphasis on 
discussions, independent study, and tutorial 
work. The center for continuing education was 
one of the first undergraduate degree programs 
designed to meet the needs of women with 
family commitments, and a women's studies 
program was begun in 1973 with a grant from 
the Rockefeller Foundation (q.v.). Degrees of- 
fered are B.A., M.A., M.S., M.F.A., master of pro- 
fessional studies, and master of science in edu- 
cation. In 1973 the library contained 250,000 vol- 
umes, enrollment totaled 945 students, and the 
faculty totaled 143. 

SARAJEVO, or SARAYEVO, city in Yugoslavia, 
and capital of the Socialist Republic of Bosnia 
and Hercegovina, on the Miljacka R., 122 miles 
s.w. of Belgrade. Sarajevo is an important com- 
mercial and cultural center. The principal manu- 
factures in the city include carpets, silk fabrics, 
jewelry, tobacco goods, and machine tools. It is 
the site of several educational and cultural insti- 
tutions, including the Bosnian and Hercegovi- 
nian Country Museum (1888) and the University 
of Sarajevo (1946). 

History. The site of Sarajevo was founded in 
the 14th century. From 1429 to 1878 it was part 
of the Ottoman Empire (q.v.), and numerous 
examples of Turkish architecture still remain in 
the city. It then came under the rule of Austria- 


Hungary (q.v.). Sarajevo was the scene of the as- 
sassination, on June 28, 1914, of Francis Ferdi- 
nand (q.v.). Archduke of Austria. After World 
War S the city became part of Yugoslavia. Pop. 
(1971) 244,045. 

SARANAC LAKE, village of New York, in 
Franklin and Essex counties, in the Adirondack 
Mts., near the head of Lower Saranac Lake, 50 
miles s.w. of Malone. It is a noted tourist and 
health resort at an altitude of 1540 ft. Tourism is 
the major industry but the village also has small 
establishments producing wood products and 
clothing. Several medical institutions concerned 
with respiratory diseases were situated near Sa- 
ranac Lake, including the Trudeau Foundation 
Research Laboratory. The Scottish writer Robert 
Louis (Balfour) Stevenson (q.v.) resided here 
(1887-88) while receiving treatment for tubercu- 
losis. Pop. (1960) 6421; (1970) 6086. 

SARAPIS. See Serapis. 

SARASATE Y NAVASCUES, Pablo de, real 
name MARTIN MELITON SARASATE Y NAVAS- 
CUES (1844-1908), Spanish violinist and com- 
poser, born in Pamplona. He studied music in 
France at the Paris Conservatory. Sarasate de- 
voted most of his career to making concert tours 
in Europe, the Americas, and the Orient. Several 
works were composed for him, notably Intro- 
duction et Rondo Capriccioso (1870) by the 
French composer (Charles) Camille Saint-Saens 
(q.v.) and Symphonie Espagnole (''Spanish Sym- 
phony", 1873) by the French composer Edouard 
Lalo (1823-92). Among Sarasate's own composi- 
tions is the popular Zigeunerweisen ("Gypsy 
Melodies", 1863). 

SARASOTA, city in Florida, and county seat of 
Sarasota Co., on Sarasota Bay of the Gulf of 
Mexico, 45 miles s. of Tampa. The area raises and 
ships citrus fruits, cattle, and vegetables, and the 
city manufactures machine and metal products, 
optical equipment, boats, concrete, electrical 
equipment, wood products, paint, and feed. A 
major Florida West Coast fishing, bathing, and 
retirement resort, the city includes several resi- 
dential islands in the bay. Until the 1960's it was 
the winter headquarters of the Ringling Broth- 
ers-Barnum and Bailey Circus since 1929 and 
features the Circus Museum and Hall of Fame, 
the John and Mable Ringling Museum of Art, 
the Lido Beach Casino, the "Cars of Yesterday" 
Museum, a reptile farm, jungle gardens, a zoo, 
and the Venetian-Gothic Ringling residence. 
The city is the site of New College (1960) and 
winter home of the Chicago (III.) White Sox 
baseball team of the American League. Of inter- 
est is the annual Sara de Soto Pageant. Although 
settled earlier, Sarasota developed after the 
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SARATOGA, a- Ca -a"- a !r. Santa Ciara 

r. area o* tre Santa Cruz 

y-. %; - : ivf. - v'" 5a"' : cse. Primarily res- 

t is r a *‘’w* growing region. 

,y j.- „ :-dr. r.z easement are rr.anufac- 

Su'-’u^a ,*.as mco'porated in 1956. Pop. 

SARATOGA, BATTLES OF, two engagements 
•; w rr: ae ,| Aee r ' ne Americans and the 

In 1 ,-w .-.yying the Amencan Resolution (q.v,), 
'.'st eatt.e toc< p.ace on Sept. » 9, 1///, 
/.re- 3 fy.: isn hnce unde' Genera! John Bur- 
33 , re an ircecis’ie engagement with an 

Amer nan a-rn.v 'ed bv Genera! Horatio Gates 
y... a: a o'.ace caned freeman's farm, on 
;7 e m f ~7. e ■ 2 r. : s . near ^a r a t og a , N . t . 

'nv so:,, no engagement occurred on Oct. 7, 
- 3r,;t'sr, commanded o\ Burgoyne, at- 

tached the American position on Bemis Heights 
bu: w r* r e driven back by the Americans under 
Ce“"e r ai Se^eaict Arnold Burgoyne was 

torced to retreat and entrenched his forces near 
Saratoga, me was rapidly surrounded by Ameri- 
can me ops, rovvever, ano or. Oct. 17 he surren- 
rj erect to Gates. The Battles of Saratoga, the first 
maior American victories, marked the turning 
point >.m the war. 

SARATOGA SPRINGS, city of New York, in 

Saratoga Co., near Saratoga Lake, 30 miies \. of 
A:barv. Saratoga Springs has been a noted 
heaitr ana tourist resort since the early 19th 
centum. Several medicinal mineral springs are at 
the city which is also famous for the horse races 
held there annually during August. The principal 
industries are the bottling of mineral water and 
the manufacturing of textiles and electronic 
equipment. The city is the site of Skidmore Col- 
lege. founded in 1911, and of the Saratoga Per- 
forming Arts Center, which was opened in 1967 
and has annual summer performances by the 
Philadelphia Symphony Orchestra and the New 
York City Ballet. Settled in 1775, Saratoga Springs 
was incorporated as a city in 1915. Pop. (I960) 
16.630; (1970) 18,845. 

SARATOV, city of the Soviet Union, in the 
Russian S.F.S.R., and capital of Saratov Oblast, 
on the Volga R., 220 miles v of Volgograd. It is a 
major r a er port sn a region producing grain, oil, 
and natural gas; a gas pipeline runs from Saratov 
to Moscow. Major industries at Saratov include 
the manufacture of agricultural machinery, tex- 
tiles, chemicals, and flour. Several cultural and 
educational institutions are located in the city, 
including the Saratov N.G. Chernyshevsky State 


University, founded in 1909, and a state art mu- 
seum. Saratov was founded as a fortress in 1593 
It became an important shipping point for cl 
and grain during the 19th century, and the rapid 
industrial growth of the city began in the eahv 
20th century. Pop. (1971 est.) 773,000. 
SARAWAK, State within Malaysia (q.v.), sit- 
uated in the n.w. part of the island of Borneo 
(q.v.). The population is composed chiefly 0;' 
Malays, Dayaks (q.v.), and Chinese. The majority 
of the people are Christians, although a large 
Muslim population exists. The official languages 
are Malay and English. The capital is Kuching, 
Principal products include rubber, petroleum, 
timber, pepper, sago, oil, rice, gold, and bauxite; 
coal resources exist. The state has no railroads, 
but some 1000 mi. of roads are in use. 

Government of the present territory was ob- 
tained by the British soldier Sir james Brooke 
(q.v.) from the sultan of Brunei in 1841. In 1888 
Sarawak was placed under British protection, 
and was occupied by the Japanese in Decem- 
ber, 1941. in 1946 the rajah ceded the country to 
Great Britain, of which Sarawak became a 
crown colony. Sarawak joined with the Federa- 
tion of Malaya, Singapore, and Sabah (formerly 
British North Borneo) to form the independent 
Federation of Malaysia in 1963 (now Malaysia). 
The head of state is a governor appointed by the 
British sovereign and the Malaysian head of 
state. Area, about 50,000 sq.mi.; pop. (1973 est.) 
968,997. 

SARAYEVO. See Sarajevo. 

SARAZEN, Gene (1901- ), American profes- 

sional golf player, born in Harrison, N.Y. Among 
the many golf championships he won w'ere the 
United States Open (1922 and 1932), the Profes- 
sional Golfers' Association of America (1922, 
1923, and 1933), the Metropolitan Open (1925), 
the Mexican Open (1929), the British Open 
(1932), the Master's Open (1935), and the Aus- 
tralian Open (1936), He was a member of the 
U.S. Ryder Cup team (1927, 1929, 1931 , 1935, and 
1937), which won the cup four out of five times, 
in 1941 Sarazen was elected an original member 
of the Professional Golf Association Hall of 
Fame. In 1954 he was the victor in the first Inter- 
national Senior's Championship match, which 
was limited to professional golfers over the age 
of fifty. 

SARCOMA, See Cancer. 

SARCOPHAGUS (Gr. "flesh eating"), any 
stone receptacle for a dead body, usually placed 
above ground. The name comes from the lime- 
stone used by the ancient Greeks of Asia Minor 
for coffins. These coffins allegedly consumed 
the whole body, with the exception of the 
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teeth, within forty days. The oldest-known sar- 
cophagi are those of ancient Egypt. The Egyp- 
tian sarcophagus was often carved in the form 
of the enclosed mummy. The sarcophagi of the 
period of the Roman Empire frequently had 
elaborately carved mythological scenes on 
them. In early Christian times sarcophagi de- 
picted Biblical scenes. See Christian Art, Early: 
Sculpture; Tomb. See also Mortuary Customs. 
SARDANAPALUS. See Ashurbanipal. 

SARDINE. See Herring; Pilchard. 

SARDINIA, island of Italy, in the Mediterra- 
nean Sea, together with the surrounding small 
islands constitutes Sardinia Region. It is about 
135 miles vv. of the Tiber R. mouth, and immedi- 
ately s. of Corsica, being separated from it by the 
Strait of Bonifacio, 7.5 mi. wide. The second 
largest island in the Mediterranean, Sardinia is 
about 166 mi. long and about 75 mi. wide. The 



surface is generally mountainous. The highest 
point reaches 6017 ft. in Punta La Marmora. The 
best farmland is in the Campidano, a plain in 
the s.w. part of the island. Livestock raising and 
farming are the chief occupations; grain, olives, 
grapes, and tobacco are grown. Other important 
industries include fishing and the mining of 
lead, zinc, copper, and salt. 

The Carthaginians founded trading stations in 
Sardinia. Rome seized it in 238 B.c. After the fall 
of the Roman Empire Sardinia was overrun by 
Vandals and then passed to the Byzantines in 
the 6th century a.d. From the 8th to the 11th 
century Sardinia was incessantly harassed by the 
Saracens. From the 11th to the 14th century the 
Pisans and Genoese fought each other for pos- 
session of the island. In the 14th century the 
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* - •- 0 : Sasov; see Sa'.ck House 

■ __ - .. Sa . c v , P'ecirror::. and Nice 

; , '•a' urn. a Ueca r ' y 'e me km-gaom ot Ssrdi- 

-•a. 'Sm Smdkva bee ar.e part of the King- 
cor- of ;!a : '. . Area of reg Ion 9302 sq.mi.; pop. 

* 9 : 1„46c,"37. 

SARDINIA, KINGDOM OF, in :8th- and 

■9m-->m*uru r-rope. an jtahan kingdom formed 
m : .cm of me kingdom, of Piedmont and 
the Amu of Samin'a tqq.v.p By the Treaty of 
London . 2-L ■ Austr.a ceded the isiand of Sar- 

dm'a :l me ho-se cf $a\o>. which over the 
next ;ie r tun and a naif emerged the kingdom, 
scqChng r.ne'CD: maimand city-states and 
regions; see Mao: History: The Rise of the City- 
States , The mainland part of the kingdom of Sar- 
dma ohgmaM comprised Savoy. Piedmont, and 
Nice cq.*A. in 1"34 King Charles Emmanuel Hi 
dn}'-"3: acquired Novara (qw .) and Tortona 
for Samim'a and,, in 2 748. Vigevaresco. Through- 
out the century, social and economic conditions 
were improved and the settlement of Piedmon- 
tese, Corsicans, and Ligurians encouraged to ce- 
ment ties with the mainland. The power of Sar- 
dinia diminished following the Seven Years' 
War and the French Revolution (qq.v.), but in 
181 S the kingdom absorbed Liguria and Genoa 
cqqw Under the program of democratization 
introduced bv King Charles Albert (1798-1849), 
who came to the throne in 1831, feudal dues 
were essentially abolished, the laws derived par- 
tiaflv from the Napoleonic Code (see Code Na- 
poleon), were codified and elementary schools 
were put under state control rather than the 
church. 

Sardinia exercised vital leadership for Italians 
during the Risorgimento, the 19th-century 
movement tor Italian unity and independence; 
see Italy: History : Risorgimento. After the Revo- 
lution of 1848 (q.v.) on the mainland of Europe, 
the Sardinians received a constitution. In 1859- 
60 the kingdom annexed Lombardy, Modena, 
Parma, and the Papal States except for Latium 
and Rome (qq.v.). Upon the creation of the 
kingdom of Italy in 1861, the kingdom of Sar- 
dinia came to an end. 

See Savoy, House of, 

SARDIS or SARDES, ancient city of Asia Minor 
(now in Turkey), and capita! of Lydia, at the n. 
base ot Mt. TmoSus (now Boz Dag), on the Pac- 
tolus R. (now Baguli R.), about 50 miles n.e. of 
Smyrna (now Izmir, Turkey). The city attained 


its greatest prosperity during the reign of Cn>~ 
sus (q.v.), King of Lydia, and after his overthrow 
in 546 3.C. by Cyrus the Great (q.v.), King 0 - 
Persia, it became the western capital of the Per- 
sian Empire. Alexander III (q.v.), King of Mac- 
edonia, called the Great, conquered Lydia in 334 
b.c.; upon his death eleven years later, the cit. 
passed to his successor Antiochus !, King 0 f 
Syria (see under Antiochus). Subsequently it 
came under Roman control. Sardis was an ear!', 
seat of the Christian religion and the site of one 
of the Seven Churches of Asia mentioned in the 
Bible (Rev. 3:1). The town was destroyed by the 
Mongol conqueror Tamerlane (q.v.) in 1402. Ar- 
cheological excavations uncovered the site of 
the ancient city in 1958. 

SARDONYX, fibrous, chalcedonic mineral, a 
banded variety of cryptocrystalline quartz, that 
is similar to onyx and agate (qq.v.). Sardonyx 
consists of parallel layers of clear red or reddish 
brown carnelian (q.v.), or sard, alternating with 
layers of white chalcedony (q.v.). The reddish 
color is caused by impurities of iron oxide. As a 
gem (q.v.), sardonyx is cut so that the layers are 
visible on the faces; see Gem Cutting. It is the 
birthstone (q.v.) for the month of August it was 
valued by the Romans and other ancient peo- 
ples. See Cameo; Gem Engraving. 

SARDOU, Victorien (1831-1908), French dram- 
atist, born in Paris. After having been educated 
by his father, who was a schoolteacher, Sardou 
studied medicine for a brief time at a Paris hos- 
pital. He turned to writing and quickly gained 
enormous popularity. Today his works are ad- 
mired much less than they were in his lifetime. 
He wrote about seventy plays, including Ma- 
dame Sans-Gene (1893; Eng. trans., Madame 
Devil-May-Care , 1901) and Robespierre (1899; 
Eng. trans., 1899). For the French actress Sarah 
Bernhardt (q.v.) he wrote the well-known Fe- 
dora (1882; Eng. trans., 1883) and La Tosca (1887; 
Eng. trans., 1925). 

SARGASSO SEA. See Atlantic Ocean. 
SARGENT, John Singer (1856-1925), American 
painter, born in Florence, Italy, of American par- 
ents. He studied art in Italy, France, and Ger- 
many, receiving his formal art education at the 
Ecole des Beaux-Arts and in the Paris studio of 
the noted French portraitist Carolus Duran 
(q.v.). He spent most of his adult life in England, 
maintaining a studio there for more than thirty 
years and visiting America only on short trips. 

Sargent is known for his glamorous portraits 
of eminent or socially prominent people of the 
period. Criticized for what some believed to be 
a superficial brilliance, the portraits fell into dis- 
favor after his death. Since that time, however. 
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“Madame X" by John Singer Sargent. 

Metropolitan Museum of Art 


these same canvases have been acknowledged 
for their naturalism and superb technical skill. 
About 1907 Sargent tired of portrait painting 
and, turning to other subjects, accepted few 
commissions. He then worked chiefly in water- 
color, his style in this medium being notably im- 
pressionistic. Among his more famous works are 
"El Jaleo" (1882, Gardner Museum, Boston), 
"Madame X" (1884, Metropolitan Museum of 
Art, New York City), "The Wyndham Sisters" 
(1900, Metropolitan Museum of Art), and "Boats 
at Anchor" (1917, Worcester Art Museum, 
Worcester, Mass.). 

SARGODHA, city of Pakistan, in West Pakis- 
tan Province, in the Doab region of the Punjab 
on a branch of the Lower Jhelum Canal, 105 
miles n.w. of Lahore. The city is a rail junction 
and trade center for an irrigated area producing 
grains, cotton, citrus fruits, and oilseeds. In- 
dustries include engineering plants, a steel mill, 


and cotton, rice, flour, and oilseed mills. As 
headquarters of the canal colony, the city grew 
quickly in the early 20th century. Pop. (1972 est.) 

203,000. 

SARGON. See Assyria. 

SARK. See Channel Islands. 

SARMATIANS, ancient nomadic and pastoral 
people, speaking an Indo-lranian language (see 
Indo-Iranian Languages), who, in the 5th cen- 
tury B.c., according to accounts by the contem- 
porary Greek historian Herodotus (q.v,), lived 
between the Caspian Sea, the Don R., and the 
Sea of Azov. By the 3rd century b.c. they had 
subdued the Scythians (q.v.) of the great plains 
north of the Black Sea, and their territory ex- 
tended from the Baltic Sea to the Black Sea and 
from the Vistula R. to the Volga R. They re- 
mained dominant in this area until they were 
overpowered by the Goths from the west in the 
3rd century a.d. and by the Huns (qq.v.) from 
Asia in the 4th century. Among the Sarmatian 
tribes were the Alans (q.v.), Roxolani, and Jazy- 
ges. 

SARNIA, city and port of Canada, in Ontario 
Province, and county seat of Lambton Co., at 
the mouth of the Saint Clair R., about 70 miles 
w. of London. A railway tunnel beneath the St. 
Clair and a highway bridge connect Sarnia with 
Port Huron, Mich. Sarnia is a leading oil-refining 
center in Canada. It is the southern terminus of 
the oil and gas pipeline from Alberta; in the 
mid-1970's an oil pipeline from Sarnia to Mon- 
treal was put in service. Pop. (1976) 55,576. 
SARNOFF, David (1891 -1971), Russian-born 
American broadcasting executive, born in 
Uzlian, near Minsk in what is now the White 
Russian S.S.R. With his parents he emigrated 
(1900) to New York City, where he was edu- 
cated in the public schools. In 1906 he was em- 
ployed as an office boy by the Marconi Wireless 
Telegraph Company and soon thereafter be- 
came a telegrapher. He advanced rapidly and in 
1915 presented to the company his idea for a 
radio receiving set. In 1919 he became commer- 
cial manager of the Radio Corporation of Amer- 
ica (R.C.A.), when that company absorbed the 
Marconi company, and in 1926 he organized the 
National Broadcasting Company, the first per- 
manent broadcasting network, as part of R.C.A. 
He became president of R.C.A. in 1930, serving 
until 1947, when he became chairman of the 
board. He retired in 1969, retaining the title of 
honorary chairman. Sarnoff sponsored many in- 
novations in the field of radio and television. 
During World War II he served as chief of com- 
munications under General Dwight David Ei- 
senhower (q.v.), later United States President, 
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a~d A A4- ne rose to the rank of brigadier gen- 
e r a.. He 4 me author of Looking Ahead (1968). 
He v.as succeeded as chairman of the board by 
r:'5 scm Robert . Sarnoff (1918- ). 

SAROYAN, William (1908- ), American 

v.Hrer. ben in Fresno, Calif., of Armenian par- 
ents. a-c educated in the Fresno public schools. 
H s *"? rst published \\ ork was the short story 
■“ Daring Young Man on the Flying Trapeze", 
v.nich appeared in Storv Magazine in 1934. The 
same vear he published his first volume of short 
stories,, it induced his first story and had the 
same title. His other writings include the plays 
Heards in the Highlands (1939) and The 
Time of Your Life (1939), for which he was 
awarded a Pulitzer Prize (1940), which he re- 
fused, and the collection of three iong and 
nineteen very short plays The Dogs , or The Paris 
Comed\ (1969); the collections of short stories 
xty \ ame is Aram (1940) and Letters from 74 
Rue 7a :t bout (1969); the novels The Human 
Comedy (1942) and Boys and Girls Together 
(1963); the autobiography Here Comes , There 
Goes, You Know Who (1961) and the journal 
Days of Life and Death and Escape to the Moon 
(1970), Saroyan most often writes about com- 
mon people, and his work has a wondering, al- 
most childlike, naivete. In the early 1960'$ he left 
California and moved to France. 

SARRACENTA. See Carnivorous Plants. 
SARSAPARILLA. See Smilax. 

SARTO, Andrea del (1486-1531), Florentine 
painter of the High Renaissance, born Andrea 
Domenico d'Agnolo di Francesco di Luca Van- 
nucchi in Florence. He studied painting under 
the Italian Renaissance painter Piero di Cosimo 
(q.v.), and from about 1508 to about 1512 collab- 
orated with the Florentine painter Franciabigio 
(1482-1525). At about the same time, he was 
employed by the Servites, a religious brother- 
hood, to execute fresco decorations in their 
Church of the Sant' Annunziata at Florence. By 
1510 he completed five scenes depicting events 
in the life of Filippo Benizzi (1223-85), founder 
of the Servite order. These works were widely 
acclaimed as examples of faultless painting in 
drawing, color, and light and shade. Many com- 
missions followed, including a series of frescoes 
of the life of Saint John the Baptist in the clois- 
ter of the Scalzi in Florence. 

Del Sarto's reputation became international, 
and in 1518 he was summoned to the court of 
Francis 1 (q.v.), King of France, who entrusted 
him with money to purchase works of art in 
Italy. He returned to Florence in 1519, used the 
money for his own purposes, and remained in 
orence, completing the fresco series in the 



"Madonna and Child with Saint Elizabeth" (7575-7579) 
by Andrea del Sarto. National Gallery London 


cloister of the Scalzi. In 1525 he painted in the 
cloister of the Servite church the "Madonna del 
Sacco", which is generally considered his 
masterpiece. Subsequently, he executed his last 
major work in fresco, the "Last Supper" (1527) 
in the refectory of the convent of San Salvi near 
Florence. 

Del Sarto also painted numerous easel paint- 
ings, including portraits, such as those of his 
wife and of himself in the Pitti Palace, Florence; 
and religious subjects, such as the "Madonna of 
the Harpies" (1517, Uffizi Gallery, Florence). 
Among his other noted works are Pieta (1524, 
Pitti Palace, Florence) and "Assumption" (1530, 
Pitti Palace). The Italian architect and painter 
Giorgio Vasari (q.v.) was his pupil. 

SARTRE, Jean-Paul (1905- ), French philoso- 
pher, dramatist, novelist, and political journalist, 
born in Paris, and educated at the Ecole Nor- 
male Superieure, in Paris, the University of 
Fribourg, and the French Institute in Berlin, Ger- 
many. He taught philosophy at various fycees 
from 1929 until the outbreak of World War II, 
when he was called into military service. In 
1940-41 he was imprisoned by the Germans; 
after his release he taught in Neuilly and later in 
Paris, and was active in the French Resistance. 
The German authorities, unaware of his under- 
ground activities, permitted the production of 
his anti-authoritarian play Les Mouches (1943; 
Eng. trans., The Flies , 1946) and the publication 
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his -major philosophical work L'Etre et ie 
\eant (1943; Eng. trans.. Being and Nothingness , 
;953). Sartre gave up teaching in 1945 and 
"bunded the political and literary magazine Les 
Temps Modernes, of w'hich he was thereafter 
editor in chief. He was active after 1947 as an in- 
dependent Socialist, critical of both the Soviet 
Union and the United States in the so-called 
coid war. Later he supported the Soviet posi- 
tion, but he frequently criticized its policies. 
Most of his writing of the 1950's deals with liter- 
ary and political problems. Sartre rejected the 
1964 Nobel Prize in literature, explaining that 
acceptance would compromise his integrity as a 
writer. 

Sartre's philosophical works combine the so- 
called phenomenology of the German philoso- 
pher Edmund Husserl (see Phenomenology) the 
metaphysics of German philosophers Georg 
Wilhelm Friedrich Hegel and Martin Heidegger, 
and the social theory of the German revolution- 
ary Karl Marx (qq.v.) into a single view called ex- 
istentialism (q.v.). This view, which relates tech- 
nical philosophy to life, literature, psychology, 
and political action, stimulated so much popular 
interest that existentialism became a worldwide 
movement. 

Being and Nothingness, In his earlier major 
philosophical work Being and Nothingness , Sar- 
tre conceived man as a being who creates his 
own world by rebelling against authority and by 
accepting personal responsibility for his actions 
unaided by society, traditional morality, or reli- 
gious faith. Distinguishing between human ex- 
istence and the nonhuman world, he main- 
tained that human existence is characterized by 
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nothingness, that is, the capacity to negate and 
rebel. His theory of existential psychoanalysis 
asserted the inescapable responsibility of each 
individual for his decisions and made the recog- 
nition of one's absolute freedom of choice the 
necessary condition for authentic human exist- 
ence. His plays and novels express the belief 
that freedom and acceptance of personal re- 
sponsibility are the main values in fife and that 
the individual must rely on his creative powers 
rather than on social or religious authority. 
Critique of Dialectical Reason. Sn his later 
philosophical work The Critique of Dialectical 
Reason (1960), Sartre's emphasis shifted from 
existentialist freedom and subjectivity to Marx- 
ist social determinism. Sartre argued that the in- 
fluence of modern society over the individual is 
so great as to produce serialization, by which he 
meant loss of self. Individual power and free- 
dom can only be regained through group revo- 
lutionary action. Despite this exhortation to rev- 
olutionary political activity, Sartre himself did 
not join the Communist Party, thus retaining the 
freedom to criticize the Soviet invasions of 
Hungary and Czechoslovakia, as well as West- 
ern imperialism. 

Other Writings. Sartre's other works include 
the novels La Nausee (1938; Eng. trans., Nausea , 
1949) and the unfinished series Les Chemins de 
la Liberte ("The Roads of Liberty"), comprising 
L'Age de Raison (1945; Eng. trans., The Age of 
Reason , 1947), Le Sursis (1945; Eng. trans., The 
Reprieve, 1947), and La Mort dans L'Ame (1949; 
Eng. trans., Troubled Sleep, 1951); the biography 
Saint Genet , Comedien et Martyr (1952; Eng. 
trans.. Saint Genet, Actor and Martyr, 1952); the 
plays Huis Clos (1944; Eng. trans.. No Exit , 1946), 
La Putain Respectueuse (1946; Eng. trans., The 
Respectful Prostitute , 1947), and Les Sequestres 
d'Altona (1959; Eng. trans.. The Condemned of 
Altona , 1961); the autobiographical Les Mots 
(1964; Eng. trans.. The Words , 1964); and his 
biography of the French author Gustave Flau- 
bert (q.v.), the first three volumes of which ap- 
peared between 1970 and 1973. R.A. 

SASEBO, city port, and naval base of Japan, in 
the Nagasaki Prefecture, on the n.w. coast of 
Kyushu Island, about 32 miles n. of the city of 
Nagasaki. Industries include shipbuilding and 
metallurgy. Noted for its deep natural harbor, 
Sasebo became an arsenal and naval base in 
1886 and later served as one of Japan's great 
modern naval bases. The city was severely dam- 
aged during World War II. The naval base is cur- 
rently used by the United States Navy by agree- 
ment with the Japanese government. Pop. 
(1970) 248,000. 
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S ASK AT CH t V V AN 

SASKATCHEWAN, one of the three Prairie 

Provinces or Canada, situated in the west-cen- 
t'a' part of tne country, and bounded on the n. 
oy the Northwest Territories, on the E. by Mani- 
toba, on tne 5 b\ the States of Montana and 
Son'r Dakota, and on the vv. by Alberta. Sas- 
<at.cnev.an occupies an area of 251,700 sq.mi., 
including 31,518 sq.mi. of water surface. The 
province extends 761 mi. in a n. and s. direction; 
in an e and w. direction it ranges from 277 mi. in 
the v to 393 mi. In the s. 

THE LASD 

Saskatchewan consists, in almost equal parts, of 
two main natural regions, namely, a section of 
the North American prairie, or grasslands, lo- 
cated in the $., and a portion of the forested 
r.orthiand of Canada, situated in the v The to- 
pography of both regions is marked by vast 
stretcnes of comparatively level land broken by 
a few ranges of low hills, by a considerable 
amount of roiling land, particularly in the s.w. 
area, and by valleys cut by rivers and streams. 
The lowest altitude (700 ft.) is at Lake Athabasca 
(q.v.), and the highest is in the Cypress Hills 
(4546 ft.); the province slopes downward from 
the s.w. to the e. and n. 

Rivers and lakes. The eastward-flowing North 
Saskatchewan and South Saskatchewan rivers, 
both of which rise in the Rocky Mts., join near 
Prince Albert to form the Saskatchewan River 
(q.v.), which flow's n.e. and enters Manitoba. The 
major rivers of the s. include the Frenchman R., 
which flows s.e. into Montana and empties into 
a tributary of the Missouri R.; and the Assini- 
boine (q.v.), Souris, and Qu'Appeile rivers, trib- 
utaries of the Red R. The valleys of all four rivers 
are steep-sided and narrow; the volume of 
water is small. Flowing e. through the heart of 
the forested \. area, between the North Sas- 
katchewan and lat. 60° N., are the Churchill 
River and its tributaries. In this area are numer- 
ous lakes; the largest is Reindeer Lake (q.v.; 2568 
sq.mi., of which 2197 sq.mi. are in Saskatche- 
wan). Other lakes together with their areas are 
Athabasca (2124 sq.mi., within Saskatchewan), 
Wollaston (1035 sq.mi.). Lac La Ronge (546 
sq.mi.), Cree (554 sq.mi.), and Peter Pond (300 
sq.mi.). 

Climate. Five climatic regions span the prov- 
ince from s.w. to n.e., namely, the semiarid, sub- 
humid prairie, subboreal, boreal, and subarctic 
regions. Extreme variations in temperature are 
characteristic of most of the province; summer 
temperatures above 100° F. and winter readings 
below —50° F. have been recorded, in the n., 
average temperatures range between -15° F. 
and -20° F. in January and between 60° F. and 
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65° F. in July; in the s., the temperature range: 
between —5° F. and 10° F. in January and 65* p 
and 70° F. in July. The average frost-free period 
varies from less than 70 days in the far n. t G 
about 120 days in the s. 

Annual precipitation varies in the s. between 
14 and 16 in., about half of which falls usually in 
June, July, and August. Precipitation is slightly 
higher in the central part of the n. forest region 
and lower in the far n. 

Plants. Saskatchewan possesses a series of veg- 
etation belts that extend from the s.w. to the s.e 
In the semiarid, treeless s.w., June grass, blue 
gamma grass, spear grass, pasture sage, and 
prickly-pear cactus are characteristic species. 
Farther n. is found a wide belt of mixed-grass 
prairie; this region contains the same vegetation 
as the s.e., along with taller grasses and, in hol- 
lows and river valleys, small groves of poplar, 
willow, and other shrubs. Beyond this prairie 
belt is the park, or aspen-grove, belt, in which 
tall grasses and groves of aspen poplar and black 
poplar are found, as well as willow, dogwood, 
rose, saskatoon berry, and other plants and 
trees. Many broad-leaved plants grow in the 
park belt. In the valleys of the s.e. section are 
found Manitoba maple, American elm, green 
ash, birch, and bur oak. Farther to the n. is a 
mixed-wood belt varying in width from 125 to 
150 mi.; in addition to the deciduous trees the 
belt contains such coniferous trees as white and 
black spruce, jack pine, and tamarack and a vari- 
ety of shrubs, including blueberry, Labrador tea, 
hazel, and cranberry. The coniferous forest 
proper begins at the edge of the Canadian 
Shield (q.v.); for the most part, the coniferous 
trees of the region are smaller than those of the 
mixed-wood belt. The coniferous zone merges 
in the far n.e. with the subarctic region, where 
trees and plants are relatively scarce. In all, 18 
percent of the land area of the province is clas- 
sified as forested. 

Animals. The character and distribution of 
wildlife vary with the region. In the subarctic 
forests are found the caribou and the timber 
wolf; in the coniferous-forest area are the bea- 
ver, bear, fox, mink, otter, moose, elk, muskrat, 
fisher, marten, weasel, and lynx; in the park belt 
are the deer, rabbit, and squirrel; and in the 
grasslands are the pronghorn antelope, jack rab- 
bit, gopher, and coyote. The lakes of the prov- 
ince, particularly those in the n., teem with such 
fish as the pickerel, pike, lake trout, whitefish, 
and tullibee. Bird species include the Canada 
goose, prairie chicken, Hungarian partridge, 
ruffed grouse, white pelican, loon, many varie- 
ties of duck, and many smaller species. 




Parks and Other Places of Interest. Saskatch- 
ewan has a national park, Prince Albert National 
Park; two national historic parks, Fort Battleford 
and Fort Walsh; a national historic site, Batoche; 
and fifteen provincial parks, of which Cypress 
Hills, Moose Mountain, Greenwater Lake, and 
Duck Mountain parks are operated as summer 
resorts with chalet, lodge, and cabin accommo- 
dations. Most of the provincial parks provide 
camping, picnicking, and water-sports facilities. 
In addition, three wilderness parks, La Ronge, 
Nipawin, and Meadow Lake in the N., offer ca- 
noe routes and fly-in fishing and hunting camps. 
The total area of the provincial parks is 1821 
sq.mi. Fort Battleford National Historic Park is 
the site of an important Northwest Mounted Po- 
lice post of pioneer times. Batoche Rectory is 
the only remaining building of those that stood 
on the battlefield of the Northwest Rebellion of 
1885. 

THE PEOPLE 

According to the latest official census (1976), the 
population of Saskatchewan was 921,323. About 
55.2 percent of the population lives in urban 
communities of more than 1000 persons. More 
than 98 percent is in the s. half of the province. 

The national backgrounds of the population 
are varied; the principal groupings are British 
(42 percent), German (19 percent), Ukrainian, 
Polish, and Russian (13 percent), Scandinavian 
(6 percent), and French (6 percent). The prov- 
ince has more than 40,400 Native Indians, 
mostly living on reserves. Eighty-four percent of 
the population is Canadian-born. 


Aerial view of Saskatoon, on the South Saskatchewan 
River. National Film Board of Canada 

The cities, towns, and villages of Saskatch- 
ewan are predominantly commercial centers. 
Regina (q.v.), the provincial capital, is the largest 
city (pop., 1976, 149,593). Other important cities 
are Saskatoon (133,750), Moose Jaw (32,581), 
and Prince Albert (28,631) (qq.v.). 

Education and Cultural Facilities. School at- 
tendance is free and compulsory for children 
between the ages of eight and sixteen. Residents 
have the option of applying their school taxes to 
the support of either private schools with reli- 
gious affiliations or nondenominational public 
schools. 

Elementary and Secondary Schools. In the 
mid-1970's Saskatchewan had 990 public. Fed- 
eral, and private schools (except private kinder- 
gartens), which were attended annually by 
219,377 students; full-time teachers numbered 
10,786. The province also has a school for the 
deaf, which is attended by 150 students each 
year. Vocational courses are offered in the high 
schools, and the province maintains a corre- 
spondence school for pupils in remote areas. 
Colleges and Universities. The province has 
two universities and fifteen community colleges, 
which were attended by a total of more than 
100,000 students in the late 1970's. The degree- 
granting institution of higher education is the 
University of Saskatchewan at Saskatoon and its 
affiliate. Saint Thomas More College, Saskatoon; 
and the University of Regina, with Campion 
College, Regina, as an affiliate. The Kelsey Insti- 
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c* -\ooll ec .Vts and Sciences and the Sas- 
katchewan Technical Institute offer vocational 
courses cn;v, at both postsecondary and trades 
'e'„eis Tee former nas taken over the total re- 
scons:o;. : ."ty for tne nursing diploma (RN) pro- 

3 ■ 

Libraries and Museums. The province has 
e’evert public libraries and a provincial library 
service that provides a central reference service 
and traveling libraries for rural residents. The 
University of Saskatchewan Library, the Sas- 
katchewan Legislative Reference Library, and 
the Archives of Saskatchewan have notable re- 
search: resources. 

The province possesses several important mu- 
seums. Ln Regina are the Saskatchewan Museum 
of Natural History, which is housed in a strik- 
ingly modern budding, the Royal Canadian 
Mounted Police Museum, and the Norman 
Mackenzie Art Gallery on the campus of the 
University of Regina. Other cultural institutions 
Include the Archives, the Observatory, and the 
Museum of Anthropology and Archeology, all of 
the University of Saskatchewan, in Saskatoon; 
the Mendei Art Gallery', in Saskatoon; the West- 
ern Development Museum in Saskatoon, with 
branches in Yorkton, Moose Jaw, and North Bat- 
deford; the Fort Battfeford National Historic 
Park Museum; the Lund Wild Life Exhibit in 
Prince Albert; the Prince Albert National Park 
Museum at Waskesiu lake; and the Moose Jaw 
Art Museum and Moose jaw Wild Animal Re- 
gional Park. 

Crain elevators at Meadow Lake, in western Saskatch- 
ewan, Saskatchewan Govt. 


THE ECONOMY 

Agriculture is a dominant element in the econ. 
omy of Saskatchewan, and soils constitute the 
most important natural resource. Agriculture : r 
the early 1970% comprised 48.6 percent of the 
value added in goods-producing industries 
with mining representing 20.6 percent and con- 
struction 13.3 percent. Important to the econ- 
omy is electric power. Installed electric-power 
generating capacity in Saskatchewan in the mid- 
1970's was more than 7 billion kw annually, of 
which 62 percent was thermal, 27 percent hy- 
droelectric, and the remainder internal combus- 
tion. Large waterpower resources exist in the 
central and northern areas of the province, prin- 
cipally on the Churchill, Fond du Lac, and Sas- 
katchewan rivers. Large thermal generation 
plants have been constructed at Boundary Dam 
(Estevan) and Queen Elizabeth (Saskatoon). 
Manufacturing. Saskatchewan is the least in- 
dustrialized of the three Prairie Provinces, but 
industrial activity has increased steadily in re- 
cent years. In the mid-197Q , s the annual total 
value of shipments for the province was more 
than $1.2 billion. About 19,700 persons were en- 
gaged in manufacturing, the majority of whom 
were employed by the food and beverage in- 
dustries. The leading industries in the province 
and the annual value of their shipments include 
the processing of food and beverages ($462,003,- 
000), petroleum and coal products 
($115,826,000), wood ($60,457,000), and printing, 
publishing, and allied industries ($52,958,000). 
Agriculture. Agriculture is extremely impor- 
tant to the economic activity of Saskatchewan. 





Saskatchewan Govt. 
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The province ranks second nationally in farm 
cash income. In the mid-1970's annual cash re- 
ceipts from agriculture totaled about $2.3 bil- 
lion. Farms numbered about 71,000, covering 
some 65,500,000 acres. 

The province produces annually about 62 per- 
cent of the wheat of Canada. In the m id-1 970's 
Saskatchewan ranked first in national output of 
rye, rapeseed, and mustard seed; second in oats, 
barley, and flaxseed; and third in output of peas 
and in total number of livestock on farms. The 
annual value of field crops was more than $2.2 
billion. Wheat accounted for about $1.4 billion, 
barley was valued at $305,000,000, and rapeseed 
accounted for $181,000,000. 

Dairy products are important sources of rev- 
enue, and farm cash receipts are annually val- 
ued at about $32,000,000. In the mid-1970's the 
livestock population included some 2,133,000 
cattle, 995,000 calves, 490,000 hogs, 75,000 milk 
cows, and 4,177,000 hens and chickens. 

Fishing. Saskatchewan has approximately 130 
lakes that are fished commercially. Most of these 
lakes are situated in the n. forested region. In 
the late 1970's the annual catch ran to around 
10,800,000 lb. and had a landed value of about 
$2,700,000. Primary fishing operations employed 
about 2100 people. Species taken included pick- 
erel, pike, trout, and whitefish. 

Mining. Saskatchewan ranked fifth among the 
Canadian provinces in value of mineral produc- 
tion. Annual production was estimated at 
$929,500,000; mineral fuels accounted for more 
than $476,500,000, nonmetallics for $383,200,000, 
and metallics for $24,000,000. The leading metal- 
lic minerals by value were copper ($14,500,000) 
and zinc ($6,400,000). The leading nonmetallic, 
potash (K 2 0), accounted for about $358,500,000. 
Crude petroleum was valued at $443,700,000. 
Saskatchewan ranked first in national output of 


Industry in Saskatchewan. Left: A loaded truck leaves 
a logging camp en route to Cowan Lake landing. 
Right: A member of a drilling crew descends from a 
rig after being sprayed with oil from a well near 
Midale. 

potash with 100 percent of the total Canadian 
production; the province was second in ura- 
nium and petroleum, third in natural gas, and 
fourth in coal and salt. 

Major deposits of uranium are located in the 
far n.w. corner of the province in the Beaver- 
lodge area; copper and zinc are found in the E. 
on the Saskatchewan-Manitoba border, and pe- 
troleum deposits are in the s. and s.w. Potash 
mining began in Canada in 1962, and by 1971 
the country was the largest world producer of 
this nonmetallic mineral. Major mine projects 
are located at Saskatoon and Esterhazy. The gov- 
ernment announced in 1975 its intention to ac- 
quire some and perhaps all of the provincial 
potash industry, and in January, 1976, the legis- 
lature approved a partial takeover. 

Forestry. Saskatchewan has about 42,000 
sq.mi. of forest land, which is primarily under 
provincial ownership. The stand of salable tim- 
ber is estimated at more than 17 billion cu.ft., 
more than half of which is softwoods. The an- 
nual cut approaches 70,265,746 cu.ft. In the mid- 
1970's annual lumber production was nearly 
111,841,000 bd.ft., and the annual value of all 
sawmill and planing-mifl production was about 
$13,868,284. 

Fur Production. Trapping and fur farming are 
important economic activities, particularly in 
the n. forested region. In the mid-1970's annual 
fur production was valued at about $7,043,000, 
of which about 20 percent was ranch-raised 
pelts and the remainder wildlife. Beaver, mink, 
muskrat, and coyote account for about 74 per- 
cent of the total value. 
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Tourism. T-e eccrof.y of Saskatchewan prof- 
- Tne 3 evince is visited by more 

.« a ~ N2X'.X€ treasons each > ear, who spend 
S66:30C,.C€C. Among the main attractions 
a~e its c;t es. notabh Saskatoon and Reg ina, and 
Me rs: : cnai and provincial parks. 
Transportation. Saskatchewan is a land or vast 
oista^ces ana scattered population; for this rea- 
scm the provision of transportation facilities is a 
-ormidab'e technical and financial undertaking. 
Tne province has about 9425 mi. of hard-surface 
roacs. 42.523 ml. of roads surfaced mainly with 
ora.’p! and "2 0 (X mi. of unsurfaced roads. The 

£3 ’** l *‘ * f * 

Trans-Canada Highway traverses the s. part of 
tne o-cvlnce. Motor vehicles In Saskatchewan 
number more than 654,000. 

The province has about 8565 mi. of railroad 
track, inducing lines belonging to the Canadian 
Pacific Limited railroad and the Canadian Na- 
tional Railways. The great distances between 
most communities, particularly those of the n. 
region, make air travel an important means of 
transport. The chief airlines are Canadian Pacific 
A,jr Lines Limited (CP Air), Air Canada, and Nor- 
■can Air. Principal airports are located in Regina, 
Saskatoon, Moose jaw-, North Battleford, York- 
torn La Range, and Prince Albert. The province 
has well -developed truck and bus transport ser- 
vices, including bus routes operated by the gov- 
ernment-owned Saskatchewan Transportation 
Company and Greyhound Bus Lines of Canada. 
Communications. In the mid-1970's Saskatch- 
ewan had about 501,000 telephones. Radio sta- 
tions numbered 20, including 2 French-language 
stations and a 50, 000-watt transmitter operated 
in Watrous by the Canadian Broadcasting Cor- 
poration. A pro v socially owned high-frequency 
radio service is operated in n. Saskatchewan. 
Seven television stations are linked with the rest 
of the continent by microwave relay. Saskatch- 
ewan has 4 daily newspapers and about 100 
weekly newspapers, 6 of which are published in 
French. There are also several farm journals. 
GOVERNMENT 

The constitution of Saskatchewan is based on 
the provisions of the British North America Act 
of 1867, on the Saskatchewan Act of 1905, and 
on various provincial statutes. 

The constitution provides for a government 
comprising a lieutenant governor, who repre- 
sents the crown and who is the titular chief pro- 
vincial official; an executive council or cabinet, 
which exercises the effective governmental 
power; and a unicameral, 61-member legislative 
assembly. The province is represented in the 
Federal government by 6 Senate members and 
12 members of the House of Commons. 
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The lieutenant governor is appointed b\ 
Canadian cabinet for a term of five years; he ; 
the nominal head of the provincial government 
but in practice is subordinate to the execute 
council. The council is selected by the premia 
who is leader of the majority party and is re- 
sponsible to the legislature. 

The 61 members of the legislature are electee 
from the various districts for a maximum termer 
five years; the body convenes annually. The ju- 
diciary comprises, in descending order of im- 
portance, four main divisions, namely, the court 
of appeal, made up of 5 judges, including the 
Chief Justice of Saskatchewan; the court 0 :' 
queen's bench, made up of 9 judges; district 
courts and magistrates courts; and a chief judge 
and 36 judges who hear criminal, small claims, 
and juvenile cases. 

Three main parties are active in provincial po- 
litical affairs, namely, the Liberal Party, the Nev, 
Democratic Party, and the Progressive Conserva- 
tive Party. 

Local Government. The units of local govern- 
ment include 11 cities, 135 towns, 344 villages, 
and 293 rural municipalities governed b\ 
elected councils, in addition, the s. two fifths of 
the province is divided into seven local im- 
provement districts administered by the prov- 
ince. The n. portion of the province, which is 
sparsely populated, has some municipal services 
provided by the province through the operation 
of the northern administration district. 

Voting Qualifications. All Canadian citizens 
eighteen years of age or over are eligible to vote 
in elections held in Saskatchewan. 

HISTORY 

The prehistory of the region comprising pre- 
sent-day Saskatchewan is largely unknown, but 
archeological research indicates the presence of 
nomadic plains dwellers as early as 1400 B.c. Like 
the Indians of historic times, the plains dwellers 
were hunters, not agriculturalists. 

Exploration and Settlement. The first Euro- 
pean known to have entered the area was the 
British explorer Henry Kelsey (1670-1729), who 
in 1690 visited parts of the region on behalf of 
the Hudson's Bay Company (q.v.). Kelsey, as 
well as later French and English traders and ex- 
plorers of the 18th century, encountered a num- 
ber of Indian tribes, including the Ojibwa (q.v.), 
a caribou-hunting people of the far north; the 
Wood Cree (see Cree), moose, caribou, and deer 
hunters living in the mixed-wood belt; and the 
Assiniboine and Plains Cree, buffalo-hunting 
tribes of the south. The Indian tribes provided 
furs and food supplies for the widely scattered 
trading posts located in the forest and park 
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,. e ; t5> These posts were built by the French, be- 
^l; n g in the 1750% and by the British, operat- 
through the Hudson's Bay Company, in the 
"'""TO's. Following the Treaty of Paris of 1763, all 
*:ading was controlled by the Hudson's Bay 
Company, in 1870, when the company sold its 
territories to Canada, the area became part of 
the Northwest Territories. 

Expansion and Rebellion. During the years 
* rorn 1870 to 1905, the so-called territorial pe- 
riod, the southern part of the prairie region was 
the scene of much activity, notably the negotia- 
tion of treaties with the Indians, the extension 
of land surveys, the building of Northwest 
Mounted Police posts, the construction of the 
Canadian Pacific Railway (C.P.R.), the arrival of 
farmers from eastern Canada, the United States, 
Great Britain, and continental Europe, and the 
founding of many urban centers. Almost all the 
agricultural land was planted with wheat. In 
1885 the Federal militia crushed a brief uprising 
of Indians and metis, that is, Canadians of 
french and Indian blood; the uprising, which 
was led by the metis Louis David Riel (q.v.), 
grew out of the rebels' long-standing fear (dat- 
ing from the sale of the Saskatchewan region to 
Canada in 1870) that the national government 
Intended to appropriate and distribute to white 
farm settlers land that the metis and Indians 
considered theirs by squatters' rights. 

Provincial Status. Following the completion 
of the C.P.R. in 1885, large numbers of farmers 
and other settlers poured into Saskatchewan, 
and the demand grew steadily for a provincial 
government. The demand was finally met by the 
Federal parliament, which in 1905 separated Sas- 
katchewan from the Northwest Territories and 
made the former a province. 

The period from 1905 to 1914 was marked by 
the influx of thousands of immigrants of varied 
origin, the expansion of transport facilities, a 
great increase in agricultural production, and 
the establishment of educational and other gov- 
ernmental institutions. Because the province 
had no large cities or concentrations of industry, 
the outlook and aspirations of the agricultural 
community were the dominant factors in its po- 
litical and social life. One of the chief phenom- 
ena of the period was the growth of producer 
and consumer cooperatives. 

During World War I Saskatchewan made sub- 
stantial contributions, both in manpower and 
materials, to the Allied effort The period was 
also one of social and political ferment, for the 
difficulties encountered normally in the assimi- 
lation of various immigrant groups were exacer- 
bated by wartime tensions. 


The 1920's were years of adjustment to the 
newly discovered limitations inherent in a one- 
crop economy. The difficulties encountered by 
farmers trying to market their wheat crops led to 
the organization in 1923 of the Saskatchewan 
Cooperative Wheat Pool, one of the largest 
grain-marketing cooperatives in the world. The 
economic crisis also posed a continuing threat 
to the dominance of the Libera! Party, which 
had controlled the government since 1905. 

During the 1930's the provincial economy 
collapsed, owing largely to the ravages of 
drought; the resultant sharp decline in farm in- 
come brought hardship, disillusionment, and 
political unrest. The efforts of local cooperatives 
and an extensive system of agricultural relief 
provided by the Federal government only par- 
tially alleviated the problems of these depres- 
sion years. Neither the Conservative Party, 
which held office from 1929 to 1935, nor the Lib- 
eral Party, which regained power in 1935, 
proved able to satisfy the farmers' demands for a 
more secure economic and social future. In the 
elections of 1944 the Cooperative Common- 
wealth (C.C.F., now the New Democratic Party), 
which promised a social democracy, won suffi- 
cient seats to form the first Socialist government 
in North America. The C.C.F., led first by T. C. 
Douglas (1904- ) and then by Woodrow Lloyd 

(1913- ), remained the dominant political 

party until the 1960's. 

Recent Developments. The World War ii pe- 
riod was marked by agricultural prosperity and 
increased farm mechanization; at the same time, 
however, a large exodus took place to the indus- 
trial centers of eastern Canada and the Pacific 
coast. After the war, interest was taken in the 
encouragement of industrialization and the ex- 
ploitation of nonagricultural resources in order 
to stem the loss of population and provide a 
more balanced economy. Government aid led 
to the acquisition of woolen and lumber mills, 
leather tanneries, shoe and box factories, a 
printing company, and transportation compa- 
nies. Agricultural income rose substantially in 
the postwar era, but the province experienced 
difficulties in the marketing of wheat, which re- 
mained the main crop, and in the decline in the 
rural population, resulting, in part, from mecha- 
nization and larger farms. In 1962 the provincial 
government instituted Canada's first compulsory 
medical-care plan, an act that caused doctors, 
fearing state control, to go on strike. 

In the June, 1964, provincial elections, the Lib- 
eral Party came to power with a promise to free 
Saskatchewan of the economic stagnation that 
the Socialist C.C.F. had apparently engendered. 
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•v-o. fc ' ce?s ' - £ : ure to relieve this stagnation 
rcMhcutec much to the victor/ of the resurgent 
\ e .*, Democratic Party, under the leadership of 
A.; a r E. 3:a<ene> r.525- ), in the elections of 

B\ the m:d -1970's the worldwide demand 
:o' vmeat invigorated the whole economy, cre- 
at : ng a new prosperity that even the galloping 
mh'avon of the times could not endanger. As a 
resuh, the tide of emigration from the province 
was 'ecuced. The Blakeney government has 
swee embarked on a program of agricultural 
support and economic control designed to hus- 
band toe land and resources of the province. 
The government was particularly concerned to 
limit the power of American Interests over Sas- 
katchewan’s economy. statistics Canada 

SASKATCHEWAN, river of central Canada, 
547" s<m (340 mi.) long. It is formed in centra! 
Saskatchewan by the confluence of the North 
Saskatchewan and South Saskatchewan rivers 
and hows e. Into Manitoba, where it passes 
t mo ugh Cedar Lake before emptying into Lake 
Winnipeg. The North Saskatchewan R. (1288 
km/800 mi. long) rises in the Rocky Mts. of S.w. 
Alberta and flows E. past Edmonton, Alberta, and 
Prince Albert, Saskatchewan. The South Sas- 
katchewan R. (1393 km/865 mi. long) is formed 
by the juncture of the Bow and Oldman rivers in 
s. Alberta; It flows n.e. past Medicine Hat, Al- 
berta, and Saskatoon, Saskatchewan. The Sas- 
katchewan R. system is widely used for irriga- 
tion, and it has several major hydroelectric 
facilities, notably Gardiner Dam on the South 
Saskatchewan R., near Saskatoon, and Grand 
Rapids Dam, at the mouth of the Saskatchewan R. 
SASKATOON, city of Canada, in Saskatch- 
ewan Province, on the South Saskatchewan R., 
about 140 miles n.w. of Regina. It is the com- 
mercial center of a large agricultural area and a 
leading industrial center. The principal indus- 
tries are cattle slaughtering, meat-packing, grain 
storage, and the manufacture of leather goods 
and sheet metal. The University of Saskatch- 
ewan (1907), Saskatchewan Teachers College 
(1912), and Saint Thomas More College (1936) 
are located in Saskatoon. The city was laid out in 
1883 and expanded through merging with River- 
dale in 1906 and with Sutherland in 1956. Pop. 
(1976) 133,750. 

SASSAFRAS, genus of trees and shrubs be- 
longing to the Laurel family, Lauraceae. The ge- 
nus, which is native to the North Temperate 
Zone, contains few species, the most important 
of which is the American sassafras, 5. albidum, 
which is cultivated for the bark of its root. The 
American sassafras is found almost throughout 
the eastern United States; it grows to bush size 
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in the northeastern U.S., but attains a heigh 1 -• 
almost 50 ft. in the south. The leaves are deer-', 
ous, and the wood is yellow and soft. The h=-. 
of the root has long been used in medicine 
stimulant and diuretic. The bark also contain*! 
volatile oil, oil of sassafras, which is used in pc... 
fumery. Extracts of sassafras bark are used as bi- 
ters and flavoring agents in the preparation rv 
beverages. The yellow flowers, which are bor- 
in racemes, have a six-lobed calyx and a $w. 
lobed corolla. The male flowers have nine sta- 
mens; the female flowers bear a solitary pis:; 
The fruit is a blue drupe, borne on a red pedice 
or stalk. 

SASSANIDAE. See Persia: The Sassanians. 
SASSARI, city of Italy, in Sardinia Region, and 
capital of Sassari Province, on the island of Sar- 
dinia, about 10 miles s.E. of its port Porto Torre; 
on the Gulf of Asmara, and 112 miles n.w. or 
Cagliari. Cereals, wine, vegetables, and livestock 
from surrounding areas are marketed in the city . 
Sassari is the site of a 13th-century Romanesque 
church, a 12th-century Pisan church, and the 
University of Sassari (founded 1556). In the sur- 
rounding region are numerous stone construc- 
tions, called nuraghi, built by the prehistoric in- 
habitants of Sardinia. Of ancient origin, Sassari 
became a free commune in the 13th century but 
soon fell (1294) under Genoese rule. In the 14th 
century it passed to the kings of Aragon; see Ar- 
agon. It was sacked by the French in 1527. Dur- 
ing World War II (q.v.) it was bombed by the Al- 
lies. Pop. (1971) 107,294. 

SATAN. See Devil. 

SATANISM, cult of Satan and phase of occult- 
ism (q.v.); see Demon; Devil; Faust, Johann. From 
the character of its worship it is necessarily se- 
cret, and precise details are difficult to acquire. 
The cult is an old one and in its origins reaches 
far back into primitive religion; see Religion. As 
for the actual phenomena presented by Satan- 
ism, the cult reaches its acme in the Black Mass, 
which is supposed to stand in the same relation 
to it as does the Christian Mass (q.v.) to Christi- 
anity. According to a generalized description, 
based on the sparse material available, the cele- 
brant of the Black Mass, who must formerly 
have been a priest (q.v.), is clad in sacrificial 
vestments resembling those worn by Christian 
celebrants; see Vestments, Ecclesiastical. His 
chasuble may bear the figure of a goat, and his 
deacon, a woman dressed in scarlet, holds a 
scarlet biretta. Upon the altar is an inverted 
cross (q.v.). Incense (q.v.) is mixed with a foul- 
smelling substance. A Black Credo, a blasphe- 
mous antithesis of the Apostles' Creed (see 
Creeds), may be recited. 
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Satanism seems to be in great part a survival perpendicular to the orbit of Uranus. Many as- 

-* the worship of demons, for it does not regard tronomers believe that Pluto (q.v.), which 

Satan as beneficent or as ill-treated but as a moves in an independent orbit about the sun, is 

'MrU more powerful than the powers of good, an escaped satellite of Neptune ( q . v . } . Satellites 

have been unable to keep the promises are also called secondary planets. Information 

-ace to the world. The history of Satanism is about the satellites is given in the individual ar- 

rose -re. Attempts have been made to prove that tides on the planets to which they belong. See 

me French marshal Gilies de Laval, Baron de Solar System. 

Reiz, cr Rais (1404-40), was one of its first adher- SATELLITE, ARTIFICIAL, one of many man- 

ents. Satanism has maintained itself stubbornly made objects orbiting in space around the earth, 

since about his time, and was revived in France See Astronautics for satellite orbits, altitudes, 

Curing the reign of King Louis XIV (q.v.). speeds, escape velocity, weightlessness, and his- 

See also Witchcraft. tory; see also Escape Velocity; Rocket. 

SATELLITE, in astronomy, secondary object Unmanned Satellites. These objects carry in- 
mat revolves in a closed orbit about a particular struments and equipment to detect and measure 

banet (q.v.). The best-known satellite is the conditions in space and in the upper atmo- 

moon (q.v.) which revolves about the earth. sphere, such as: air density, temperature, and 

Mercury, Venus, and Pluto have no satellites; ionization (q.v.); solar radiations (see Infrared 

Mars has two; Jupiter, twelve; Saturn, ten; Ura- Radiation; Light; Ultraviolet Radiation; X Ray); 

nus, five; and Neptune, two. The motion of most cosmic radiation (see Cosmic Rays); number 

satellites about their planets is direct, from west and size of micrometeorites; strength and direc- 
to east, and in the same direction as the rotation tion of the magnetic field of the earth; and the 

of their planets. Only the following satellites re- albedo, or light-reflecting power, of the earth, 

voive in the retrograde direction, from east to The satellites are powered by fuel cells (q.v,); 
west, and opposite the direction of rotation of they carry radio transmitters, powered by solar 

their planets: satellites eight, nine, eleven, and cells that convert the energy of the rays of the 

twelve of Jupiter; Phoebe, the outermost satel- sun into electricity; see Solar Power. The trans- 
late of Saturn; and Triton, the larger satellite of 


Neptune. The orbits of the five satellites of Ura- Cutaway drawing of the U.S. Navy Transit satellite. The 



TRANSMITTER TELEMETER DE SPIN V/EiGHT 
RELEASE CABLE 
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— automatical,'* send radio signals to re- 
-v£ stamens on earth. The signals give the 
'•pd'"' ' n 2 4 or me satellite-borne instruments. This 
transmission of instrument data is called tele m- 
mo - n v. . See also Electromagnetic Radiations. 

q. - p- nurooses of unmanned artiticiai satel- 
>es a-e: -ad:o, television, and telephone com- 
munications $ see Communications Satellite); 
o:oio£ ca. experiments, such as studies of the 
effects o' weightlessness and space radiations 
uccr plants, animals, and microorganisms (see 
Space B.Olccy weather observations (see 
Weather Satellite) ; and astronomical observa- 
tions made with telescopes and cameras carried 
aboard satellites: see Telescope. Astronomical 
telescopes on earth must look through the at- 
mosphere (q.v.). which alters and limits the 
quabtv of the image and the accuracy of the 
observations because of air-density fluctuations, 
atmospheric oust and pollution, and spectral 
absorption by the atmosphere. An astronomical 
telescope aboard a satellite can look directly 
into space without atmospheric interference. 

The shape of the earth, for example, the bulge 
at the equator, affects the uniformity of the 
gravitational field in space through which a sat- 
ellite orbits. This slightly perturbs the orbital 
path of each satellite. Accurate observation of 
the orbital path of a satellite therefore gives data 
from which the shape of the earth can be com- 
puted. See also Geophysics: Geodesy . 

A number of Tiros and Itos meteorological 
satellites, designed by the Environmental Sci- 
ence Services Administration, later renamed Na- 
tional Oceanic and Atmospheric Administration 
(q.v.), were put into orbit in the late 1960'$ and 
early 1970'$. These utilized vidicon, or photo- 
conductive, camera systems, radiometers, a vari- 
ety of sensors, and other sophisticated instru- 
ments to transmit valuable data by telemetry. 
This enabled meteorologists and scientists to 
make much more precise observations of the 
earth and its atmosphere. The Transit satellite of 
the United States Navy is an unmanned artificial 
navigation satellite used by ships and aircraft to 
determine their locations accurately. The Transit 
satellite continuously sends out radio signals 
that are received by special equipment aboard 
the ships and aircraft. The frequency of the re- 
ceived signals changes because of the motion of 
the satellite in its orbit. This frequency change 
(called the Doppler shift) enables the ship or 
aircraft to compute its position; see Doppler's 
Principle; Navigation. 

Other uses of artificial satellites include pho- 
tographic surveying of the earth for accurate 
mapmaking; monitoring earthquake-prone 
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areas; collecting data on food, fish, and tirrAc 
stocks; locating mineral deposits; identify- 
pollution sources; and military-inteliigp r T 
gathering; see Aerial Survey; Map; Surveying 
Manned Satellites. These satellites have bee- 
used by the United States and the Soviet L ru- 
in sending men on spaceflights to the moona.m 
to earth-orbiting space stations. Manned satel- 
lites can perform all the functions of unmanned 
satellites, with the added advantage that mer 
aboard the satellite can adjust and repair equip- 
ment and exercise judgment in the course of 
experiments and observations. Early in 1971 
Soviet Union launched an orbiting space labora- 
tory, Salyut, to which teams of cosmonauts were 
later sent to carry out a number of tests on the 
medical effects of prolonged weightlessness, ir 
May, 1973, the U.S. launched a similar labora- 
tory, called Skylab, to which teams of astronauts 
were sent to spend up to eighty-four days in 
orbit relaying scientific data back to earth. See 
Astronautics. 

SATIE, Erik, full name ALFRED ERIKIT LESLIE- 
SAT I E (1866-1925), French composer, born in 
Honfleur. He studied music at the Paris Conser- 
vatory and the Paris Schola Cantorum. Some of 
his most successful works were piano pieces 
with deliberately ridiculous titles, such as Li mo 
Preludes for a Dog (1913). As a rebel against the 
heaviness and complexity of the music of his 
times and as an innovator in his use of certain 
harmonic devices, he anticipated the future 
trend of French music. Many younger compos- 
ers hailed him as a master; particularly the 
young innovators known as Les Six; see Music: 
The 20th Century; Six, Les. He also influenced 
such older French composers as Claude De- 
bussy and Maurice Ravel (qq.v.). Among his 
other works are the musical scores for the bal- 
lets Parade (1917) and Mercure ("Mercury", 
1924); the piano suite Gymnopedies (1888), 
which was orchestrated by Debussy; and So- 
crate (1918), a work for four sopranos and 
chamber orchestra, based on Plato's dialogues. 
SATIN WOOD, satinlike wood, found in both 
India and the West Indies, used in fine cabinet- 
work. The eastern species is obtained from a 
moderate-sized deciduous tree, Chloroxylon 
swietenia , growing in central and south India, 
including Ceylon. West Indian satinwood 
comes chiefly from the Dominican Republic, 
Puerto Rico, and the Florida Keys. Satinwood, of 
either kind, is hard, very close-grained, and 
takes a fine polish. 

SATIRE, branch of literature employing irony, 
derision, or wit to expose human faults such as 
folly, wickedness, or pretense. 




At home aboard the orbiting satellite Skylab. Above: Dur- 
)ng their twenty-eight-day stay in orbit in 1973 , physician- 
astronaut Joseph P. Kerwin gives an oral and dental exami- 
nation to Skylab commander Charles (Pete) Conrad , Jr., 
under zero-gravity conditions. Right: Scientist-astronaut, 
Owen K. Garriot, a member of the second three-man crew 
that spent fifty-nine days in Skylab, deploys an instrument 
to collect interplanetary dust particles on one of the huge 
solar panels. NASA 



Masters of Satire in Antiquity. Writers of an- 
cient Greece employed what could be called 
satire in their poetry and plays. Examples are the 
lusty comedies of Aristophanes, written in the 
5th century b.c. and still performed today, and 
the vituperative verses of Archilochus, dating 
from the early 7th century b.c. Satire as a distinct 
branch of literature, however, was created by 
the practical minded Romans who gave the new 
genre fhe name satira, derived from a word 
meaning sated or filled with food. The licen- 
tious Fescennine folk verses, sung by rural Etrus- 
cans at festivals and weddings, were the histori- 
cal sources of Roman satire. True literary satire 
was founded by the Roman poet Lucilius in the 
2nd century b.c. Lucilius wrote thirty books of 
highly original Satires, presenting in both 
new and distinct verse forms his savagely out- 
spoken views on an incredibly wide variety of 
subjects. 

Two Roman poets influenced by Lucilius and 
important in the development of satire as litera- 
ture are Horace, whose first book of Satires ap- 
peared in 35 B.c., and Juvenal, who wrote from 
about 100 a.d. to 128 a.d. Horace founded the 
school of the gentle thrust, concerned more 
with folly than with wickedness, while Juvenal, 
revolted by immorality, wrote fiercely and furi- 


ously. The sixteen verse satires by Juvenal reflect 
his profound Stoicism (q.v.) in their exposure of 
all the many vices of Roman society. 

Other satirists of the classic period were the 
Greek Lucian, who ridiculed the rich and pre- 
tentious in his Dialogues (150-70); and many 
Romans, including the fastidious and not very 
productive Persius; Gaius Petronius, author of 
the famous Satyricon (1st century a.d.), a witty 
and realistic picture of upper-class licentious- 
ness; Martial, whose Epigrams (1st century a.d.) 
are cruel, terse, and sophisticated; and Apuleius, 
whose The Golden Ass (2nd century a.d.) pro- 
vided a model for many picaresque novels of 
later centuries. 

Medieval and Renaissance Forms. In medi- 
eval literature, satire is represented by the fa- 
bliau (q.v.), popular from the 12th to the 14th 
centuries. Fabliaux, short tales in verse, dealt in 
comic and ribald fashion with everyday medi- 
eval life. "The Miller's Tale", from The Canter- 
bury Tales written by the 14th-century English 
poet Geoffrey Chaucer, is an example. A con- 
temporary of Chaucer, possibly named William 
Langland, was responsible for The Vision of Wil- 
liam Concerning Piers the Plowman, the most 
significant work in Middle English aside from 
The Canterbury Tales; the satire of the author of 
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Piers Plowman is directed primarily at hypocrisy 
m the Church. 

A remarkable quartet from four different 
lands carried satire into the Renaissance (q.v.): 
Erasmus, the Dutch humanist; Giovanni Boccac- 
cio, the itaiian teller of tales; Franqois Rabelais, 
the French novelist; and Miguel de Cervantes 
Saavedra, the Spanish creator of the great bur- 
lesque character Don Quixote, 
increase in Use and Invective. The Eliza- 
bethan age in England produced some early the- 
atrical satire In the plays of Ben jonson and 
Thomas Middleton; there are notable satiric 
passages also in the plays of William Shake- 
speare. later, during the Restoration (q.v.), Sam- 
uel Butler produced a satiric masterpiece, Hudi- 
bras ( 1663-78), a burlesque of Puritanism (see 
Puritans). John Dryden was another author of 
17th-century England noted for his many suc- 
cessful excursions into the realm of the classic 
narrative satire in verse. In 17th-century France, 
the comedies of the actor and playwright Mo- 
liere and the poetry of the critic Nicolas Boi- 
ieau-Despreaux criticized manners and matters 
both public and private. 

What has been called the golden age of satire 
occurred in England early in the 18th century, 
when satire became the predominant literary 
form. Such writers as Joseph Addison, Alexander 
Pope, Henry Fielding, Tobias Smollett, and Jona- 
than Swift produced a wealth of satiric novels, 
essays, and poetry. These writers freely followed 
the Horatian or the Juvenalian tradition of an- 
cient Rome, either gently nudging their subject 
or ruthlessly attacking it. In France at the same 
time, the author and philosopher Voltaire in his 
espousal of the Enlightenment (q.v.) naturally 
employed satire as he critically examined all 
previously accepted doctrine. 

In Modern Literature. Authors found little 
outlet for their satiric bent in the Romanticism 
(q.v.) of the 19th century. But as the century 
wore on, authors in England began to poke a lit- 
tle fun at their compatriots. Manners and mores 
of the Victorians were exposed in the novels of 
William Makepeace Thackeray, Charles Dick- 
ens, and Samuel Butler and in the plays of W. S. 
Gilbert, George Bernard Shaw, and Oscar Wilde. 

in America the tradition of political and social 
satire began early in the 19th century with the 
essays and stories of Washington Irving and 
continued with the works of James Russell Low- 
ell, Oliver Wendell Holmes, and Samuel Lang- 
home Clemens who used the pen name Mark 
Twain. These were identifiably American au- 
thors who produced satiric works in a wide vari- 
ety of literary forms. 


The 20th century, with literary theory 
schools, and practitioners proliferating at a 
tastic rate, brought a blurring of the lines v 
longer did the classic concept of a satire - 
well-defined long poetic work exist. $atr - 
touches became more and more incidental to = 
work, rather than acting as the primary inspira- 
tion of the work. Among 20th-century author 
who may nevertheless be called satirists are the 
British writers Noel Coward, Aldous Huxiev 
Evelyn Waugh, and a group of angry, formed 
young men led by Kingsley Amis. In the United 
States, Sinclair Lewis, James Thurber, H. l 
Mencken, and Nathanael West, among manv 
others, wrote works primarily motivated by their 
satirical intentions. 

Satiric effects have been employed by authors 
writing in languages other than English. The 
German tradition, for example, extends from 
Jean Paul Richter through Bertolt Brecht to Gum 
ter Grass; the French from Honore de Balzac 
through AnatoJe France to Eugene Ionesco. In 
the late 19th-century Henrik Ibsen in Norway 
and August Strindberg in Sweden both deftly 
wove satire into their writings. 

The proliferation of new media of communi- 
cations in the 20th century widened the oppor- 
tunities for satirists. Writers for motion pictures, 
television, and the contemporary theater are 
frequently occupied with producing satiric ef- 
fects. In the U.S. today, pure literary satire is ap- 
proximated in only two fields, the political col- 
umn and the comic strip (q.v.). Two leading 
examples of the satiric columnist are Art Buch- 
wald (1925- ) and Orville Prescott (1906- ), 

while satiric comic strips are drawn by such art- 
ists as Al Capp, creator of Li'l Abner, Walt Kelly 
(1913-73), of Pogo ; and Charles M. Schulz 
(1922- ), of Peanuts. 

See separate articles on persons whose birth 
and death dates are not given. 

See also Burlesque; Caricature; Parody. 
SATO, Eisaku (1901-75), Japanese statesman 
and winner of the Nobel Peace Prize. 

Born March 27, 1901, in Tabuse, Japan, Sato 
received a Jaw degree from Tokyo Imperial Uni- 
versity (1924), and joined the ministry of rail- 
ways. He was elected to the lower house of the 
Diet in 1948 as a Liberal and later served in sev- 
eral cabinet posts. In 1964 he became prime 
minister. Under Sato's guidance the country 
continued to grow as a major power. In 1969 he 
signed a treaty with the United States for the 
return of the Ryukyu Islands to Japan and re- 
moval of U.S. nuclear weapons from the region, 
but was forced to resign in 1972 because he had 
allowed some U.S. forces to remain on Oki- 
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~awa. He was awarded the 1974 Nobel Peace 
p r:ze for his role in the conclusion of a nuclear 
nonproliferation pact. Sato died June 2, 1975, in 

Tokvo. 

SATURDAY, seventh day of the week, is 
^amed to honor the Roman god Saturn (q.v.). It 
was called Sater-daeg by the Anglo-Saxons. It is 
the holy day of the Israelites of the Old Testa- 
ment, and in Hebrew is called Sabbath (q.v.), 
tne only day of the week with a name, the rest 
being numbered. It is thought that the word 
sabbath” derives from the Hebrew word for 


Norway it is Lerdag. In Spanish it is el sabado 
and in Italian sabato, both derived from sab- 
bath. Several Christian sects, notably the Sev- 
enth-Day Adventist Church (q.v.), have reverted 
to Old Testament practice and observe Saturday 
as their day of worship. 

SATURN, sixth major planet in order of dis- 
tance from the sun and the second largest of the 
planets, it was the most remote planet known to 
astronomers until the discovery of Uranus (q.v.) 
in 1781. Saturn is about 885,900,000 mi. away 
from the sun and completes a revolution about 



rest, in that the Jews were enjoined fror n work- 
ing on the seventh day. It begins at sunset Fri- 
day and lasts until sunset Saturday. In the early 
days of Christianity, the holy day gradually 
shifted to Sunday, which, as the first day, was 
deemed more appropriate since it was the day 
of the resurrection of Jesus Christ (q.v.) and the 
day on which creation began. In Latin, Saturday 
is called dies Batumi , and Sunday the equivalent 
of the lord's day. In Sweden, however, Saturday 
is Lordag, or Lord's Day; and in Denmark and 


Saturn , the second largest planet in the solar system , 
and its rings , as viewed through the 60-in. telescope at 
the Hale Observatories in California. 

The California Institute of Technology and 
the Carnegie Institution of Washington 

the sun once every 29.46 years. Like Jupiter (q.v.) 
and the earth it is flattened at the poles; the di- 
ameter at the equator (75,500 mi.) is greater than 
the diameter at the poles (67,500 mi.). The mean 
diameter of the planet is about 72,500 mi., 
which is slightly more than nine times that of 


131 



SATURN 


the earth, Saturn's volume is about 762 times, 
and its mass is 95.3 times that of the earth; its 
mean density, which is Sower than that of any 
other planet, is 0.7 that of water. The gravita- 
tional pull is about equal to that on the earth. 

The albedo, or reflecting power of the planet, 
is 0.63; the stellar magnitude varies from about 0 
to 1.5. When seen with the naked eye, Saturn 
appears as a bright star. Through the telescope 
the surface of the planet appears yellowish; it is 
marked with a few' belts parallel to the equator, 
similar to but fainter than those observed on Ju- 
piter. Spots on the surface of Saturn are also 
faint, and they are short-lived compared with 
those on fupiter. Calculations of the period of 
rotation, based on the movement of spots on 
the surface, indicate that the portion of the sur- 
face near the equator has a shorter period of 
rotation about the planet's axis than portions of 
the surface at other latitudes. The mean period 
of rotation Is about 10 hr. 26 min. The variation 
of the speed of rotation at different sections of 
the planet, the high speed of rotation, and the 
low density indicate that the central core of the 
planet is either solid, but very small and com- 
pletely surrounded by a thick atmosphere, or is 
fluid. Spectrographic examination of Saturn's at- 
mosphere shows that it is similar to that of Jupi- 
ter; that is, it is composed of methane and am- 
monia. Saturn, however, has more methane and 
less ammonia than Jupiter has. The surface tem- 
perature of Saturn is about - 238° F. ( — 114° C.). 
The Rings of Saturn. The distinctive feature of 
Saturn is the system of rings that encircle the 
planet. Evidence of the rings was first observed 
by the Italian scientist Galileo Galilei (q.v.), who 
did not know how to describe or account for 
the phenomenon. The Dutch scientist Christian 
Huygens (q.v.) was the first to describe the 
rings. In 1655, desiring further time to verify his 
explanation of the phenomenon without losing 
his claim to priority, Huygens wrote a series of 
letters in code, which when properly arranged 
formed a Latin sentence that read in translation: 
'it is girdled by a thin flat ring, nowhere 
touching, inclined to the ecliptic". Twenty years 
later the French astronomer Jean Dominique 
Cassini (1625—1712) observed that the rings were 
separated into two separate parts, and in the 
middle of the 19th century the American astron- 
omer George Phillips Bond (1825-65) further re- 
solved one of the two rings into two separate 
rings. The three rings are designated as A, B, and 
C, or outer, inner, and crape or dusky rings, 
starting with the ring farthest away from Saturn! 
The outer ring has a diameter of about 173,000 
mi. and is about 23,000 mi. wide; the inner ring 


has a diameter of about 145,000 mi. and is 33 rcj 
mi. wide. These outer and inner rings 
separated by a distance, known as the Cass- 
division, of 2500 mi. The dusky ring, vvhVr 
appears to touch the inner ring, is about licrr 
mi. wide, and is separated from the planet bv 3 
gap of about 7000 mi. A faint fourth ring V 
between the dusky ring and the surface ■-? 
Saturn, was reportedly discovered by astronr 
mers at the Pic-du-Midi Observatory in France 
in 1969, but it has not been confirmed. The 
thickness of the rings is not more than 20 m 
The composition of the rings of Saturn has beer, 
a subject of interest to astronomers ever since 
their discovery. The Scottish physicist James 
Clerk Maxwell (q.v.) proposed the theory, later 
confirmed by spectrographic observations, that 
the rings consist of millions of small particles, or 
minute satellites, moving in orbits about the 
planet. In the latter part of 1969 the Lunar and 
Planetary Laboratory at the University of Ari- 
zona announced that the spectral analysis of the 
rings shows them to be largely formed of 
chunks of ammonia ice. The U.S. spacecraft 
Pioneer XI, which flew past Jupiter in Decem- 
ber, 1974, is expected to transmit significant 
data about Saturn and its rings when it passes 
close to the planet in 1979. 

Satellites. In addition to the particles that 
make up the ring system, Saturn is attended by 
ten satellites, named, starting with the inner- 
most, Janus, Mimas, Enceladus, Tethys, Dione, 
Rhea, Titan, Hyperion, lapetus, and Phoebe. In 
1905 the satellite Themis was reported, but the 
existence of this satellite has not been con- 
firmed. The existence of the innermost satellite 
Janus was confirmed in December, 1966. The 
outermost satellite is more than 7,000,000 mi, 
from Saturn and has a period of revolution of 
550 days. The brightest and largest of the satel- 
lites is Titan, which has a diameter of about 3500 
mi. See Planet. P.B.G.T. 

SATURN, in Roman mythology, ancient god of 
agriculture. In later legends he was identified 
with the Greek god Cronus (q.v.) who, after 
having been dethroned by his son Jupiter (q.v.), 
fled to Italy where he ruled during the Golden 
Age (q.v.), a time of perfect peace and happi- 
ness. Each year, during the festival known as the 
Saturnalia (q.v.), the Golden Age was restored 
for seven days. All business was stopped, execu- 
tions and military operations were postponed, 
slaves were temporarily freed and treated by 
their masters as equals, and presents were freely 
exchanged. 

Saturn was the husband of Ops, goddess of 
plenty. He was the father of Juno, goddess of 
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damage, Neptune, god of the sea, Pluto, god of 
tne dead, and Ceres (qq.v.), goddess of the 
zra \r.. in art Saturn is usually shown bearded, 
carrying a sickle or an ear of corn. 

SATURNALIA, ancient Roman festival in 
rc r .or of Saturn (q.v.), god of agriculture, cele- 
brated on December 17. It was originally con- 
ned to this one day, on which religious rites 
were celebrated, but the festivities in the time 
of the Roman Republic lasted for as many as 
se\en days. The Saturnalia seems originally to 
have been a harvest festival, connected with the 
completion of late sowing, but the ritual was so 
transformed by the hellenizing of Saturn and his 
worship (see Roman Religion and Mythol- 
ogy) that its agricultural meaning was lost. Dur- 
ing the Saturnalia the courts and schools were 
cosed, and military operations were suspended 
so the army might celebrate, it was a period of 
good will, devoted to banquets, the exchange of 
visits, and the giving of presents. A special fea- 
ture of the festival was the freedom given to 
slaves, who at this time had first place at the 
family table and were served by their masters. 
See Festivals and Feasts. 

SATYRS, in Greek mythology, deities of the 
woods and mountains, with horns and tails, and 
sometimes with the legs of a goat. The satyrs 
were the companions of Dionysus (q.v.), god of 
wine, and spent their time pursuing nymphs, 
drinking wine, dancing, and playing the syrinx 
(q.v.), flute , or bagpipes . 

SAUDI ARABIA, kingdom of w. Asia, occupy- 
ing most of the Arabian Peninsula, and bounded 
on the n. by Jordan, Iraq, and Kuwait, on the e. 
by the Persian Gulf and Qatar, on the s.e. by the 
Union of Arab Emirates and Oman, on the s. by 
the Yemen Arab Republic and the People's 
Democratic Republic of Yemen, and on the w. 
by the Red Sea and the Gulf of ‘Aqaba. It ex- 
tends approximately between lat. 16°30' N. and 
fat. 32°20' N. and long. 34°40' E. and long. 56° E. 
Undefined boundaries on the s. and s.e. result in 
estimates of the area that vary from 600 000 to 

850.000 sq.mi. 

the land 

Considerably more than one half of the area of 
Saudi Arabia is desert. Rub‘ al Khali, known in 
English as the "Great Sandy Desert" and the 
"Empty Quarter", extends over much of the s.e. 
and beyond the southern frontier. Largely unex- 

imr™ RUb< al Kha, ‘ has an estimated area of 

500.000 sq.mi. An extension of the Syrian Desert 

projects into northern Saudi Arabia, and extend- 
ing s.e. from this region is the Nefud, an upland 

red Sanc * covenn S an area of about 
' sq.mi. The Dahna, a narrow extension of 


SAUDI ARABIA 

this desert, links the Nefud and Rub‘ al Khali . A 
piateau region, broken in the £. by a series of 
uplifts, extends westward from the Nefud. Sev- 
eral watercourses (wadis), dry except in the 
rainy season, traverse the plateau region. The 
western limits of the latter are delineated by a 
mountain range extending generally n.vv. and s.e. 
along the e. edge of Hejaz. Between the range , 
which has an average elevation of about 4000 
ft., and the Red Sea is a coastal plain with a max- 
imum width of about 30 mi. 

Extreme heat and aridity are characteristic of 
most of the country. Summer temperatures 
often rise above 120° F. Total rainfall is less than 

10 in. annually. 

Natural Resources. Fertile oases, many of 
which are the sites of towns and villages, are 
scattered through the deserts n. of Rub‘ a! Khali, 
and there are larger tracts of pasturage in the 
Dahna and plateau region. The Saudi Arabian 

011 fields are located in the coastal area adjoin- 
ing the Persian Gulf. Because of the general 
aridity the vegetation is not extensive. Various 
fruit trees, notably the date palm, and a wide va- 
riety of grains and vegetables thrive in the oases 
and in other areas where water is available. The 
indigenous wildlife includes the hyena, fox, 
wildcat, panther, wolf, gazelle, antelope, wild 
cow, ibex, ostrich, bustard, quail, and pigeon 
THE PEOPLE 

The population is mainly composed of descend- 
ants of indigenous Arab tribes, with some ad- 
mixture of Negro blood from slaves imported 
from Africa. Nomadic tribesmen, known as Bed- 
ouins (q.v.) comprise about 50 percent of the 
population; some 25 percent are urban dwellers, 
but this proportion is increasing steadily under 
the impact of industrial expansion. The remain- 
der of the population is composed of settled 
cultivators. The national language is Arabic. Vir- 
tually all Saudi Arabians are Muslims of the 
Wahhabi sect; see Wahhabis. The results of a 
census taken in 1964 have never been released, 
but a United Nations provisional estimate (1972) 
indicated a population of 8,199,000. Other esti- 
mates range as low as 3,500,000. 

Political Divisions and Principal Cities. Saudi 
Arabia is divided into four provinces: Nejd, 
Hejaz, Asir, and Al Hasa, the first three being 
formerly independent states (see Arabia: His- 
tory). Each region is administered by a governor 
directly responsible to the king. The largest cit- 
ies are Riyadh, the royal capital (pop., 1970 est., 
300,000); Mecca, the religious capital (250,000); 
Jidda, a port city on the Red Sea (300,000); and 
Medina, a holy city and cultural center of Islam 
(60,000). 
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Education. Education in Saudi Arabia is free 
but not compulsory. In the mid-1970's the coun- 
try had approximately 2154 primary schools with 
a total enrollment of about 475,000, 486 interme- 
diate schools with 83,729 students, and 141 
secondary schools with over 23,000 students. In 
recent years institutes for teacher training have 
been established in Medina and Mecca, with 
the aim of reducing the country's great depen- 
dence on other Arab countries for teachers. The 
University of Riyadh was founded in 1957, the 
Islamic University in Medina in 1961, and King 
Abdul Aziz Private University at Jidda in 1967. 
Three other institutions of higher learning are 
the Higher Institute of Technology at Riyadh, 
the University of Petroleum and Minerals at 
Dhahran, and the SharPa College of Islamic 
Jurisprudence at Mecca. Institutes for religious 
training are located in Riyadh and nineteen 


other cities and towns. Instruction at the higher 
levels is frequently in English, which, after 
Arabic, is the major language. Every year a 
number of qualified young Saudi Arabians en- 
roll for advanced study in Europe and the 
United States. 

THE ECONOMY 

Agriculture and stock raising have historically 
been the basic economic activities, but since 
the development of the oil industry and the 
income produced by it, the government has 
sought to diversify its industrial base and im- 
prove its basic economic structure, including 
roads, airports, seaports, and the power indus- 
try. The main deterrent has been the lack of 
trained or skilled labor. With the quadrupling of 
international oil prices in 1973, however, the 
government set about transforming its economy 
at an accelerated rate almost without precedent 


134 



SAUDI ARABIA 


INDEX TO MAP OF SAUD! ARABIA 


Gtfcs and Towns 

qo 

Aba Ansh >: 1 

AbuHadriya . 

•Air. <*1 Mubarrdk g g 

{IS 

A! iV.uadhdham B 2 

AS Qahm £ 

•Anaiza 'fz £ 

Artawiya Jr r 

"Ashaira Js x 

Sadr B 3 

C2 

S * 5 p 9 

3ar.r,am f 

Dar 4 ! H.mra B2 

Dhaka 8 2 

Dhahran £ § 

Dharna ^3 

Dilam p. 3 

uoqa 5= % 

Duwadimi y- % 

Gail g3 

3 Haql 8 2 

ErRas C2 

Paid Sr | 

Haddar g 3 

Hadiya 8 2 


Hafar a! Batin 

...C2 

Hail 

. ..C2 

Halli 

...C4 

Hamar 

...D3 

Hanaldya 

...C3 

Ha rad h 

...D3 

Hauta 

. . . D 3 

Hofuf 

. . . D 2 

Jabrin 

...D3 

Jauf 

...B2 

Jidda 

. . .8 3 

Jubba 

...C2 

Jubaii 

...D2 

Kaf 

...81 

Khaibar OAsir) .... 

...C4 

Khaibar (Hejaz) . . . 

. . .B 2 

Khamis Mushait . . . 

...C4 

Khurma 

. . -C 3 

Khurs 

...C3 

Laila 

...D3 

Majma‘a 

...C2 

Maqna 

...8 2 

Mastaba 

...83 

Mastura 

. . .B 3 

Mecca (cap.) 

. . . B 3 

Medain Salih 

. . . B 2 

Medina 

...C3 

Mubarraz 

• . . D 2 

Mudhnib 

...C2 

Muwailih 

. . . B 2 

Najran 

...C4 

‘Oqair 

...D2 

Qadhima 

. . . B 3 

Qafar 

. . . C 2 

Qasr a! Haiyaniya . 

. . . C 2 


Qatif 


Sabya 


Taif 


Wejh 


Zilfi 

Physical Features 


.D2 

Banda, Ras (cape) . . . 

.B 3 

• C 4 

Bisha, Wadi 


.C 4 

(dry river) 

.C4 

• C 2 

Dahna (desert) 

. .D 2 

,B 3 

Dawasir, Wadi 


• D 3 

(dry river) 

• C 3 

. D 2 

Farasan (ists.) 

.c: 4 

-C 4 

Hasa (reg.) 

. .D 2 

• C 2 

Hatiba, Ras (cape) . . 

. .83 

.C2 

Hejaz (res-) 

..82 

• C 4 

Jafura (desert) 

. .D 3 

• C 3 

Mashabi (isl.) 

. .82 

• D 3 

Midian (district) .... 

. . B 2 

.C3 

MishaNab, Ras (cape) . 

. . D 2 

.8 2 

Nefud (desert) 

-C 2 

• C 3 

Nefud Dahi (desert) . . 

,.C3 

. B 2 

Nejd (region) 

.C2 

-C 2 

Persian (gulf) 

. .E 2 

• C 3 

Ranya, Wadi 


-B 2 

(dry river) 

.C 3 

. B 2 

Red (sea) 

. . B 3 

.D 3 

Rima, Wadi (dry 


• B 3 

river) 

.C 2 

.C 2 

Rub ‘al Khali (desert) 

. . E 3 


Safaniya, Ras (cape) . . 

,D2 


Salma, Jebel (mt.) . . . 

.C 2 


Shaibara (isl.) 

. . B 2 

.B 3 

Shammar, Jebel (mt.) . 

-C 2 

,.B1 

Sirhan, Wadi 


-B 2 

(dry river) . , 

. . B 1 

. E 3 

Subh, Jebel (mt.) 

. . B 3 

. C 3 

Summan (plateau) . . . . 

. D 2 

.D2 

Tihama (plain) 

.C 4 

■ C 4 

Tiran (isl.) 

. . B 2 

.B 3 

Tuwaiq, Jebel (mt.) .. 

. .D 3 


in modem history. The unit of currency is the 
riyal, consisting of 100 hallalahs (3.55 riyais equal 
U.S.51; 1975). In 1974 oil revenues were esti- 
mated in excess of $25,000,000,000. 

Petroleum. The industry was founded in 1938 
by the Arabian-American Oil Company (Ar- 
amco) when a productive field was found at 
Dammam on the Persian Gulf. Aramco was 
originally owned by four American oil compa- 
nies, but in 1974 controlling interest was gained 
by the Saudi government. The country's vast 
reserves and high level of oil production have 
made Saudi Arabia a leading producer and a 
strong voice in the thirteen-member Organiza- 
tion of Petroleum Exporting Countries, which 
dominates international oil pricing. In 1974 
proved reserves were near 132,000,000,000 bbl, 
and annual production was over 3,000,000,000 
bbl. Offshore drilling takes place in the Persian 
Gulf. The government has also granted explora- 
tion concessions to French and Japanese 
groups. To facilitate the movement of crude 
petroleum to major markets, the Trans-Arabian 
Pipeline, known as Tapline, was completed in 
1950. It carried crude oil 1068 mi. to Saida, 
Lebanon, on the Mediterranean Sea. Use of the 
pipeline was discontinued indefinitely in 1974, 
as lower-priced surface transportation made 
shipping from Persian Gulf ports economical. 
Development Plan. In 1975 the government 
announced an ambitious five-year development 
plan, based on continued oil revenues, calling 


for expenditures of close to $140,000,000,000. 
Priority in the industrial sector was given to the 
development of a petrochemical industry, to the 
building of liquefied natural gas plants and 
other petroleum-based industries, and to steel 
and cement production to facilitate the large- 
scale construction required by the plan. 
Agriculture. Because in the past the country has 
had to import much of its food, agriculture is a 
key area of development. Nearly 75 percent of 
the population has traditionally been involved 
in farming and animal husbandry; yet the lack of 
water has made only some 750,000 acres (about 
1 percent of the land area) useful for farming. 
Irrigated lands near oases have been virtually 
the only sites of cultivation. The new plan 
proposes large-scale irrigation projects, desali- 
nation of sea water, and the extension of easy 
credit to farmers in order to stimulate agricul- 
tural production. Many of the alien workers and 
technicians who have been imported to assist in 
the country's development are engaged in these 
and other agricultural projects. 

Traditionally, Saudi Arabia's leading crop is 
dates, with over 200,000 metric tons produced 
annually. Other major crops are wheat, barley, 
sorghum, fruits, and vegetables. Sheep, goats, 
and camels are raised in large numbers. 
Transportation and Communication. The new 
plan anticipates an additional 8500 mi. of paved 
highway. The railway system is also being ex- 
panded. The 377 mi. line connecting Dammam 
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The parapeted architecture of a building in Jidda , Saudi 
Arabia, is topical of that found in Arab cities. 

Arabian American Oil Co. 

with Riyadh is being extended to Jidda on the 
Red Sea, and the Hejaz railroad connecting 
Mecca with Jordan and Syria, a line largely 
destroyed during World War I, is under recon- 
struction. (Mecca, birthplace of the prophet 
Muhammad and Medina, the site of his tomb, 
both in the Hejaz region, attract hundreds of 
thousands of Muslin pilgrims from all over the 
world.) Despite motor vehicles, camels are still 
an important means of transportation in the 
desert. Air transportation within Saudi Arabia 
and to other parts of the Middle East is provided 
by a government-owned airline. The principal 
airports are at Dhahran, the site of Aramco 
headquarters, and at Jidda and Riyadh. Ex- 
panded port facilities exist at Dammam, Ras 
Tannura, and Yenbo. Plans are under way to 
expand the port facilities of Jidda for pilgrim 
traffic and for greater commercial usage. Com- 
munications facilities include telephone service 
between Jidda, Mecca, and Taif; domestic and 
international radio-telephone service; and radio 
and television broadcasting stations. Some 
87,000 radio and 18,000 television sets were in 
use in the early 197G's. The press consists of 5 
dailies, 15 weeklies, and 5 other periodicals 
GOVERNMENT 

The Saudi political system is essentially monar- 
chical. In the 1960's, however, it moved toward 
a mixed monarchical-ministerial type of govern- 
ment. No political parties exist. The king ap- 


points a council of ministers which exercises 
legislative as well as administrative powers 
Nevertheless, in practice the king is not an ab- 
solute autocrat since he must act on the basis of 
a consensus among tribal leaders and the royal 
family. According to the tenets of puritanical 
Wahhabi Islam, state and religion are consid- 
ered one, making the king both a governmental 
and religious leader (imam). 

Local Government. Local administration is in 
the hands of a general municipal council in 
Mecca, Medina, and Jidda, and district, tribal, 
and village councils throughout the provinces. 
Members of all the councils are local leaders 
who must be approved for office by the king, 
judiciary. The judicial system is based on Is- 
lamic iaw (shari‘a) which is derived from the 
Koran (the holy book of Islam) and the Sunna 
(traditions) of the prophet Muhammad. Author- 
ity to interpret and administer the law is dele- 
gated by the king to a chief justice and a super- 
visory committee, who oversee the courts. 
Defense. Since the m id-1 960's the defense ex- 
penditures of the country have increased dra- 
matically. Saudi Arabia maintains two separate 
armies. The first is the national guard, or the 
white guard, which is a conglomeration of tribal 
levies organized along traditional lines. The 
regular army is growing rapidly and is being 
modernized under American and British guid- 
ance. Defense personnel total about 51,500. 
HISTORY 

Saudi Arabia, a union of Hejaz, Nejd, and its 
dependencies, was formed in 1927 by King Ab- 
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Saudi Arabia* Plate Z Above : Bedouins in traditional Arab headdress visit in a tent near an oasis in the Saudi 
Arabian desert. Below: A square in the old section of Mecca, the religious capital of Saudi Arabia to which Muslim 
pilgrims travel from all over the world. The city is a study in contrasts, with veiled women shopping in open-air 
bazaars along streets busy with motor traffic. 
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d |.^ z j z ibn-Saud (see under Ibn-Saud), who 
gave his new dominion the name of Saudi Ara- 
jn -5932. For an account of the events leading 
r 0 the formation of Saudi Arabia, see Arabia: 
H/sforv. Prior to 1938, when large-scale exploita- 
tion of Saudi Arabian oil resources began, socio- 
economic conditions in the country differed lit- 
tle from those prevailing in antiquity. As 
royalties from the oil industry increased. King 
ibn-Saud developed an extensive moderniza- 
tion program, particularly in such areas as water 
supply, agriculture, manufacturing, and public 
health. Concurrently ibn-Saud strengthened 
relations with other states of the Middle East 
and adopted a friendly policy toward the U.S. 
and Great Britain. A supporter of the Allied 
cause in World War II, he permitted construc- 
tion of a U.S. air base in Dhahran early in the 
war, but he remained officially neutral until 
March, 1945, when he declared war on Germany 
and japan. 

Postwar Period. In 1945 Saudi Arabia joined 
the United Nations and the Arab League (q.v.). 
It opposed the creation of Israel but took only a 
minor part in the Arab League's war of 1948-49 
against the new jewish state. In june, 1951, 
Saudi Arabia agreed to U.S. use of the Dhahran 
air base for another five years in return for U.S. 
technical aid and permission to purchase arms 
under the Mutual Defense Assistance Act. In 
December a new agreement with Aramco pro- 
vided that 50 percent of the company's net 
earnings should be paid to Saudi Arabia. 

King ibn-Saud died on Nov. 9, 1953. He was 
succeeded by his eldest son, of the same name, 
ibn-Saud (see under Ibn-Saud). In 1954 the gov- 
ernment requested discontinuance of U.S. for- 
eign aid. Advocating Arab neutrality in the East- 
West cold war, Saudi Arabia opposed the Mid- 
dle Eastern Treaty Organization (METO), formed 
in 1955 by Turkey, Iraq, Iran, Pakistan, and Great 
Britain. Representatives from Saudi Arabia at- 
tended the Asian-African Conference held April 
18-24,1955, in Bandung, Indonesia. In October, 
1955, it signed a mutual-defense pact with 
Egypt. In the same month British-led forces from 
the sultanate of Muscat and Oman (now Oman) 
recaptured an oasis in a disputed area that had 
been occupied in 1952 by Saudi Arabian police. 
Saudi Arabia appealed vainly to the U.N. for 
support against the British. In November King 
ibn-Saud agreed to lend Syria $10,000,000 for 
economic and military purposes. A loan of 
$10,000,000 was made to Egypt (now the Arab 
Republic of Egypt) in August, 1956, when its 
funds in foreign banks were frozen following 
the nationalization of the Suez Canal on July 26. 


After the joint Israeli, British, and French attack 
on Egypt in October and November, Saudi Ara- 
bia severed diplomatic relations with Great Brit- 
ain and France and cut off oil supplies to their 
tankers. 

King ibn-Saud visited the U.S. in January, 
1957; shortly after the visit it was announced 
that the U.S. would sell arms and supply other 
aid to Saudi Arabia in exchange for extension of 
authority to use the Dhahran air base. Saudi 
Arabia, in April, and Iraq, in May, declared the 
Gulf of ‘Aqaba to be territorial waters and an- 
nounced that Israeli ships would be denied pas- 
sage through the gulf. Despite the declaration, 
there were no attempts to interfere with Israeli 
shipping. In February, 1958, King ibn-Saud is- 
sued a decree extending Saudi Arabian territo- 
rial waters to 12 mi. 

In March, 1958, King ibn-Saud transferred leg- 
islative and executive powers, formerly included 
among his own absolute powers, to the prime 
minister, his brother Crown Prince Faisal (q.v.), 
while retaining the right of veto. In May a royal 
decree established a cabinet system and pro- 
vided that all ministers must be Saudi nationals; 
until then Syrians and Palestinians had served in 
government ministries. 

Relations with Other Middle-East States. At 

a conference held in Baghdad from Sept. 10 to 
14, 1960, Saudi Arabia, Iraq, Iran, Venezuela, and 
Kuwait founded the Organization of Petroleum 
Exporting Countries (q.v.) to coordinate their 
policies and help sustain oil prices. On Dec. 21, 

King Faisal of Saudi Arabia boards an airliner at London 
during a European tour in 1967. upi 
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on -Baud reassumed control of the government 
irom Falsa: and made himself prime minister. 


in October, 1962, King sbn-Saud again relin- 
uished the premiership to Faisal. Meanwhile, 
^audi relations with the United Arab Republic 
U.A.R.) had been deteriorating. Serious tension 
developed after the September, 1962, revolution 
in Yemen; the U.A.R. supported the new repub- 
lican government, while Saudi Arabia gave ref- 
uge to the overthrown Yemeni imam and 
pledged to support his efforts to regain his 
throne. After reports of Yemeni royalist attacks 
against Yemen from Saudi Arabia, the U.A.R. 
bombed Saudi towns in November, and Saudi 
Arabia severed diplomatic ties with the U.A.R. 
and mobilized its armed forces on jan. 3, 1963. 

Prince Faisal, who had been consolidating his 
power and introducing major social and eco- 
nomic reforms, replaced ibn-Saud as king on 
Nov. 2, 1964. He designated his brother, Prince 
Khaiid ibn-Abduiaziz (1913- ), as his succes- 


sor. 

Arab-lsraeli Conflicts. As the Arab-lsraeli 
conflict Intensified in May, 1967, King Faisal ex- 
pressed full support for President Gamal Abdel 
Nasser (q.v.) and dispatched 20, OCX) troops to 
Iordan to face Israel. On June 6 all Saudi Arabian 
oil exports to Britain and the U.S. were sus- 
pended, but diplomatic ties were not broken; 
the oi! trade was resumed after the Arab defeat. 
An Arab summit conference later in the year re- 
sulted in U.A.R. withdrawal from Yemen, and 
the Saudis extended large-scale financial aid to 
the U.A.R. to compensate for the loss of revenue 
caused by the closing of the Suez Canal. King 
Faisal continued to call for Pan-islamic action 
against Israel and, under internal pressures, criti- 
cized alleged U.S. complicity with Israel. He re- 
mained unwilling, however, to articulate a mili- 
tant anti-Western position, and in 1971 Saudi 
Arabia and five other Persian Gulf states con- 
cluded a five-year pact with 23 Western oil com- 
panies, including 17 American firms. In July, 
1970, Saudi Arabia formally recognized Yemen 
(now Yemen Arab Republic), after seven years 
of border conflict. 

Saudi Arabia sent a small number of troops 
and weapons (notably aircraft) to aid the Arab 
states during the October, 1973, Arab-lsraeli war. 
In the aftermath of the war the government, es- 
pecially petroleum minister Ahmad Zaki al-Ya- 
nnani (1930- ), played a leading role in organiz- 
ing a short oil boycott against countries that had 
supported Israel and in quadrupling the interna- 
tional price of petroleum. The iatter develop- 
ment, and Saudi Arabia's 1974 takeover of con- 
trolling interest in the huge Arabian-Amertcan 
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Oil Company (Aramco), greatly increased gr,.. 
ernment revenue, thus providing funds 
massive economic development plan; see Eo~- 
omy, above. 

In March, 1975, King Faisal was assassinate: 
by a nephew and was succeeded by Prince Kr- 
lid. The king, however, was in poor health am 
his half brother. Crown Prince Fahd ibn-Abdu- 
aziz (1920- ), became the power behind the 

throne. The government remained conservative 
and Saudi Arabia used its influence to keep the 
Organization of Petroleum Exporting Countries 
from raising its prices as much as most of the 
member countries wanted. (There was a total 
increase of 10 percent in 1977.) In m id-1917 v 
was reported that a complete Saudi takeover of 
Aramco had been negotiated. Many of the "pet- 
rodollars" that poured into the country were re- 
invested in the West or spent on arms, but do- 
mestic inflation and a barely manageable pace 
of development were continuing problems. Sau- 
di Arabia, still considered a moderating force in 
the Arab-lsraeli conflict, did not take an active 
role in the peace negotiations begun in 1977 be- 
tween Israel and Egypt (qq.v.). 

SAUGUS, town of Massachusetts, in Essex Co,, 

8 miles N.E. of Boston. It is a residential and in- 
dustrial town; manufactures include oil prod- 
ucts and ventilators. The Saugus Ironworks, built 
in 1643 and containing one of the first iron 
forges in America, is now restored to its original 
appearance. Settled in 1630 as Hammersmith, 
Saugus was incorporated as a town in 1815. Pop. 
(1960) 20,666; (1970) 25,110. 

SAUL, first king of ancient Israel (r, about 
1020-about 1000 B.c.), son of a landowner 
named Kish, of the tribe of Benjamin (q.v.). The 
story of his reign is recounted in 1 Sam. 8-15; 
see books of Samuel. The deliverance of the 
men of Jabesh Gilead (an unidentified city in 
Gilead, q.v.) and his victories over the Philis- 
tines, Ammonites (qq.v.), and Amalekites were 
proofs of Saul's military capacity. Gradually, 
however, he began to undergo periods of in- 
tense depression, in which he became jealous of 
David (q.v.), his future successor as king. These 
periods culminated in paroxysms of insane rage, 
which led him to attempt David's life with his 
own hand and to commit such deeds as the 
massacre of the priests of Nob. Saul fell in a 
disastrous battle with the Philistines on Mt. Gil- 
boa (in what is now Israel), where his three sons 
also perished. His fourth son, Ish-bosheth, sur- 
vived into the 10th century, but was assassinated 
(2 Sam. 2*4). See also Jews; The Kingdom. 
SAULT SAINTE MARIE, city in Michigan, and 
county seat of Chippewa Co., on the Saint 



SAVANNAH 


. 5 r., at the Sault Sainte Marie Canals (q.v.), 

; r 80 miles s. of Cheboygan, and opposite 

$te. Marie, Canada. The chief products of 
I! -tv are lumber and veneer, Sault Ste. Marie 
. midst of a resort area. In the city is the 
-use or the American explorer and ethnologist 
-emv Rowe Schoolcraft (q.v.). The oldest per- 
^ a ~ en t settlement in Michigan, the city dates 
-r 1668, when a mission was founded on the 
, " e by the French explorer Jacques Marquette 
av.j. It was incorporated as a village in 1879 
and chartered as a city in 1887. Pop. (1960) 
'3 "22; (1970) 15,136. 

SAULT STE. MARIE, city and port of S. On- 
*ario, Canada, on the Saint Marys R. at the Sault 
Sainte Marie Canals (q.v.), opposite Sault Sainte 
Marie, Mich. Manufactures of the city include 
sreel forest products, and chemicals. It is also a 
-opjjiar summer resort. The site of Sault Ste. 
Marie was settled in 1783, when the North West 
Company built a fur-trading post there. United 
States troops destroyed much of the settlement 
during the War of 1812. In the late 1800's Sault 
Ste. Marie grew as a canal port and railroad cen- 
ter, and it was incorporated as a city in 1912. 
Pop. (1976) 81,048. 

SAULT SAINTE MARIE CANALS, popularly 
called SOO CANALS, two canals in n.e. Michi- 
gan and one canal in s. Ontario, Canada. The 
canals, all toll-free, are in the Saint Marys R., 
which connects Lake Superior and Lake Huron. 
On opposite banks of the river are Sault Sainte 
Marie, Mich., and Sault Ste. Marie, Ontario. 

The U.S. waterways, both about 2.8 km (1.75 
mi.) long, have four parallel locks. The North 
Canal includes Davis lock (opened 1914) and 
Sabin lock (1919), and the South Canal includes 
MacArthur lock (1943) and Poe lock (1969). The 
Canadian canal, 2.1 km (1.3 mi.) long, has one 
lock (1895). The canals allow ships to navigate a 
section of the Saint Marys R. made hazardous by 
a 1,2-km (0.75-mi.) stretch of rapids and a sub- 
stantial drop in the level of the river (as much as 
6.4 m/21 ft.) from the elevation of Lake Superior 
to that of Lake Huron. 

The great bulk of the cargo carried through 
these busy canals, which are closed by ice from 
mid-November to April, is eastward bound. 
Most of this cargo is iron ore and grain. The 
chief goods shipped w. are coal and petroleum. 
More than 90 percent of the total freight is 
shipped via the U.S. facilities. 

The first canal in the Saint Marys R. was 
opened on the Canadian side in 1798. It was 
destroyed during the War of 1812. A U.S. canal 
was completed by Michigan in 1855. It was 
taken over by the Federal government in 1881 


and formed the basis for the present U.S. water- 
ways. 

SAVA or SAVE, river in Yugoslavia, an impor- 
tant affluent of the Danube R, It rises in the Ju- 
lian Alps in n.w. Yugoslavia, and flows S.E., join- 
ing the Danube at Belgrade. It is about 584 mi. 
long, and is navigable for about 350 mi. 
SAVANNA or SAVANNAH, grasslands of the 
tropics and subtropics. Savannas are abundant 
in Africa and South America, especially in Brazil, 
where they are called campos, and Venezuela, 
where they are called llanos. The grasses of the 
savannas undergo a heavy rainy season, but are 
also subject to long periods during which no 
rain falls; consequently, in order to thrive in sa- 
vannas, the grasses must be both resistant to 
drought and able to endure periods of heavy 
inundation. The height of the grasses on a sa- 
vanna varies with the amount of moisture in the 
soil. Small, scrubby trees are characteristically 
present on savannas but are inhibited from mul- 
tiplying by the long dry season. Although sa- 
vanna soil has low fertility, regions with a rela- 
tively short dry season can be reclaimed for 
agricultural purposes by careful artificial fertil- 
ization. The term "savanna" is also applied to 
the treeless prairies of the S.E. United States. 
SAVANNAH, city and port in Georgia, and 
county seat of Chatham Co., on the Savannah R., 
about 17 mi. from the Atlantic Ocean, and about 
220 miles S.E. of Atlanta. Transportation facilities 
include railroads, highways, ships, and a mu- 
nicipal airport. Savannah is the leading seaport 
in the State, the second largest city in popula- 
tion, and one of the principal commercial and 
industrial centers. Major industries include fish- 
ing, food processing, fertilizer processing, and 
the manufacture of chemicals, lumber, paper, 
and fabricated metals. Savannah is one of the 
leading markets and shipping points in the 
United States for naval stores. Paper, peanuts, 
tobacco, and cotton are also exported. 

Savannah is one of the most beautiful cities 
of the South and is of considerable historic in- 
terest. The streets are broad and well shaded, 
and are interspersed with numerous parks. 
Points of interest in the city and vicinity include 
Christ Episcopal Church, built in 1838, but orga- 
nized as a congregation in 1733; Hodgson Hall, 
containing the library and historical museum of 
the Georgia Historical Society; and the Telfair 
Academy of Arts and Sciences, containing an ex- 
cellent art gallery. Also in the city are the birth- 
place of Juliette Low (1860-1927), founder of the 
Girl Scouts in America, and several fine antebel- 
lum houses. Educational institutions include Sa- 
vannah State College, founded in 1890. 
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Plates' House. Y Savannah. Built in 1754 as an inn 
. is ng seamen. >: soon became a rendezvous for 
Gecrgo Sept, of Industry & Trade 


History. Savannan, the first permanent Euro- 
pean settlement in Georgia, was founded in 
1733 bv the British colonizer James E. Ogle- 
thorpe tq.v.J. It served as the seat of govern- 
ment for the royal colony of Georgia, created in 
1754. The British captured the town during the 
4 merman Revolution, holding it from 1778 to 
1782. In 1779 a force of French and Americans 
attempted to retake the town but were defeated 
with heavy losses. From 1782 to 1785 Savannah 
was the capital of the State of Georgia. It was 
chartered as a city in 1789. Savannah became an 
important port and in 1819 the Savannah , first 
steamship to cross the Atlantic Ocean, sailed 
from Savannah to Liverpool, England. During 
the Civil War the city was an important supply 
depot for the Confederate forces and was the 
goal of the march to the sea led by the Union 
general W illiam Tecumseh Sherman (see under 
Sherman). Savannah fell to Sherman's forces on 
Dec. 21. 1864; see Civil War, The American. Pop. 
(I960) 149,245; (1970) 118,349. 

SAVANNAH, river constituting most of the 
boundary between Georgia and South Carolina. 
St is formed by the junction of the Tugaloo and 
Seneca rivers in n.w. South Carolina and flows 
s.t. until it enters the Atlantic Ocean near Savan- 
nah, Ca. It is about 314 mi. long and is navigable 
by small boats from the Atlantic to Augusta, Ca. 
SAVE. See Sava. 

SAVINGS AND LOAN ASSOCIATIONS. See 

Savings Institutions: Savings and Loan Associa- 
tions. 


SAVINGS INSTITUTIONS, banks or assoc a- 
tions established for the encouragement of ca-. 
sonal thrift, through deposit of individual c* 
family savings, and of general profit, through 
vestment or interest (q.v.). See Banks and Bm.,. 
inG. in the United States, types of savings instMu- 
tions include mutual savings banks, sto:* 
savings banks, savings and loan association,; 
and government savings bonds. 

Mutual Savings Banks. Mutual savings b arks 
are institutions that promote savings deposits o, 
individuals, invest these savings in residents, 
housing mortgages (see Mortgage) and corpo- 
rate and government securities, and offer addi- 
tional banking services to individuals and fami- 
lies. They hold about one eighth of all America- 
bank deposits, these accounts amounting to ap- 
proximately $67,086,000,000 at the end of 1969; 
more than 60 percent of this total was held b\ 
New York State savings banks. 

Mutual savings banks have no stockholders 
and their assets are administered for the sole 
benefit of present and future depositors, with 
earnings paid to such depositors after meeting 
expenses and setting aside reserves for deposi- 
tors' protection; see Federal Deposit Insurance 
Corporation. The banks are managed by 
trustees who are community leaders active in 
business, the professions, and industry. These 
banks have evolved into financial institutions 
offering a wide variety of family money-man- 
agement services. The most important of these 
are time deposits on which a fixed rate of inter- 
est is paid for up to five years; student, home- 
improvement, and passbook loans; banking by 
mail; life insurance (see Insurance); and school 
savings programs. 

The first mutual savings bank was established 
in Ruthwell Village, Scotland, in 1810, the con- 
ception of the Reverend Henry Duncan (1774- 
1846), who attempted to relieve the poverty of 
his congregation by providing a means of ready 
saving of small sums. The idea was adopted in 
1816 in the U.S. with the formation of two sav- 
ings banks, one in Boston, Mass., and the other 
in Philadelphia, Pa. Both of these founding 
banks continue in operation today. 

Stock Savings Banks. Institutions that operate 
like any other corporation and pay their profit 
to shareholders are called stock savings banks. 
They are comparatively few in number and have 
only slight influence upon the national econ- 
omy. A type of institution known as a Savings 
Bank and Trust Company holds a strong posi- 
tion, however, particularly in the West. Many 
other commercial banks also accept savings de- 
posits. See Stock Exchange. 
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Savings and Loan Associations. Financial in- 
tions devoted almost wholly to thrift and 
ownership are known as savings and loan 
associations. They represent the third largest fi- 
-anciai institution system in the U.S., being out- 
by commercial banks and life insurance 
-ompanies. The associations have contributed 
*- the fact that 64 percent of American families 
^ 1970 were homeowners. Depending upon 
ocation in the U.S., such associations are also 
known variously as building and loan associa- 
vons, building associations, homestead associa- 
tions] or cooperative banks; see Cooperative 
Movement; Homestead Laws. By law, however, 
the "savings and loan" name is required usage 
for all Federally chartered associations, which 
represent more than one half of the assets of the 
business. 

The American savings-and-loan business 
began in Frankfort, Pa., in 1831 with the found- 
ing of the Oxford Provident Building Associa- 
tion, which was patterned after the British 
building societies of the day. In 1831, most of 
the associations were of the terminating type; 
that is, their sole purpose was to enable mem- 
bers to buy a home. Each member would de- 
posit a monthly payment, and the institutions 
were set up so that this would provide a home 
to one member per month. The member who 
was granted a mortgage then paid monthly in- 
stallments until his debt was satisfied. The ter- 
minating associations stayed in business until all 
the members had received funds to build a 
home of their own and then usually dissolved. 

An outgrowth of the terminating associations 
was the similar serial association. In these or- 
ganizations members were admitted on a quar- 
terly, semiannual, or annual basis, but the or- 
ganization was continuous. Many of these 
associations began to accept members who 
wanted to save, but not necessarily to buy a 
home. Borrowers were charged interest on a 
loan; the savers were given back their contribu- 
tion plus earnings at the completion of their 
contract. This was the beginning of the savings- 
and-loan business as it is known today. The next 
step was the organization of permanent associa- 
tions. These institutions accepted members 
from day to day and paid earnings in either reg- 
ular installments or at the member's option, fi- 
nancing homes and charging interest in the 
same manner as today. The growth of serial and 
permanent associations was considerable be- 
tween 1900 and 1930. 

In 1933, during the severe depression (see 
Business Cycle), Congress authorized the char- 
tering, examination, and supervision by the Fed- 


eral government of Federal savings and loan as- 
sociations. Similar to mutual savings banks, 
these associations accept savings and invest- 
ment funds, and, in turn, lend the funds in the 
form of mortgages. By law, approximately 80 
percent of loanable funds of associations are 
channeled into monthly amortized home mort- 
gages, that is, for single-family residences and 
two- to four-family apartments. Such loans must 
be made in most cases within a 100 -mi. radius of 
the association's principal office. Most of the re- 
maining 20 percent of loans can be made on 
multiunit dwellings and other types of im- 
proved real estate such as hotels, motels, shop- 
ping centers, and industrial parks. The associa- 
tions are authorized to invest in government 
bonds without limit. Most State-chartered asso- 
ciations operate on a similar basis. 

The volume of savings-and-loan business in 
the post-World War II period has been unprece- 
dented. In 1950 there were 1526 Federal associa- 
tions and 4466 State-chartered associations, 
making a total of 5992 institutions; combined 
assets of the entire system were $16,900,000,000. 
In 1972 there were 5544 Federal associations and 
State-chartered institutions, with year-end as- 
sets being $206,300,000,000. 

Savings deposits in savings and loan associa- 
tions amounted to $175,000,000,000 in 1972; this 
compared to $181,900,000,000 and $67,000,000,- 
000 in commercial banks and mutual savings 
banks, respectively, in 1969. All savings accounts 
in insured savings associations are insured up to 
$20,000 by the Federal Savings and Loan Insur- 
ance Corporation, an agency of the U.S. govern- 
ment; it is operated in the same manner as the 
Federal Deposit Insurance Corporation (see 
Mutual Savings Banks , above). 

On the lending side of the savings-and-loan 
business, the record has been equally spectacu- 
lar. In 1940 savings-and-loans made 22.5 percent 
of the mortgages on basic one- to four-family 
dwellings, and by 1972 the savings-and-loan 
share of this market had risen to about 51 per- 
cent. Most mortgages made by savings and loan 
associations are of the conventional type, that 
is, involving no government guarantees and 
made at the lender's own risk. In 1972, 72.6 per- 
cent of savings-and-loan mortgages were con- 
ventional; 6.7 percent were insured by the Fed- 
eral Housing Administration (q.v.); and 5.3 
percent were guaranteed by the Veterans Ad- 
ministration (q.v.). 

Federal Savings Bonds. Federal savings bonds 
provide the government with collateral for na- 
tional expenditures and accrue interest for the 
purchasing citizen upon redemption after a 
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% per- :,d: see 3o\d War bonds, known as 
oanas, were .ssued during World War I. 
T”o of government savings bonds 

rc-aenes : ts greatest volume during World War !1 
Me sa.'e ‘o foe American public of Series E 
ocncs. A .arge percentage of these savings 
ce-:r 'cates was sole through regular, periodic 
decoctions from emp.avee payrolls. Stiff issued 
tocav, Senes E bonds are available in denomina- 
tors c* $25, $50, $100. 5500, and $1000. 

.iee a; so i'v.estvent Banking; Investment Com- 
5 ^v' Trust Companies. 

SAVONA, city and port of Italy, in Liguria Re- 
gion,, ana capita: of Savona Province, on the 
Gun or Genoa, about 26 miles s.w. of Genoa. 
The city's harbor is used mainly as a port of 
entw tor coal needed by industries in the re- 
giu.n. nrciustfia. establishments in the city in- 
oude iron foundries, mechanical-engineering 
plants, textile factories, and pottery, soap, and 
glass works. Savona has a Renaissance cathedral, 
bui.;: between 1589 and 1604, a 14th-century 
tower, and an art gallery featuring 15th- and 
16th-century Genoese works. Pop. (1971) 79,618. 
SAVONAROLA, Girolamo (Jerome) (1 452— 
98|,„ Italian preacher and reformer, born of a 
nob.e family in Ferrara. In 1474 he entered the 
Dominicans (q.v.), in Bologna. He made his first 
appearance as a preacher in 1482, in the priory 
of San Marco, the Dominican house in Florence. 
His preaching centered increasingly on the sin- 
fulness of the time, and he openly attacked the 
corrupt aristocratic adherents of the Medici 
(q.v.) family. 

A Political Preacher. In 1493 his proposed re- 
form of the Dominican order in Tuscany was 
approved by the pope, who named Savonarola 
its first vicar-general. His preaching was now 
political. In one of his discourses he pointed 
plainly to the coming ascendancy of the French 
led by Charles VIII, King of France (see under 
Charles). When this prediction was fulfilled by 
the appearance of the French invasion forces in 
1494 Savonarola helped to welcome Charles to 
the city. When the French left Florence, a re- 
public was established from which the Medici 
were excluded, and Savonarola became, al- 
though without political functions, its guiding 
and animating spirit. " ^ 

During this brief tenure of influence Savona- 
rola displayed both his extraordinary genius and 
the extravagance of his ascetic theories The re- 
public of Florence was to be the model of a 
Christian commonwealth, and stringent enact- 
ments were made for the repression of vice 
Growing Unpopularity. His denunciations 
did not spare even the pope, Alexander VI (see 



under Alexander). Together with the attribution 
to Savonarola of a supernatural gift of prophec> 
and his extravagant interpretation of the Scrip- 
tures, these denunciations drew upon him the 
displeasure of Rome. He was cited, in 1495, to 
answer a charge of heresy (q.v.). On his failure 
to appear in Rome, he was forbidden to preach, 
and the brief by which the Florentine branch of 
his order had been made independent was re- 
voked. He indignantly refused the pope's at- 
tempts at conciliation and was again forbidden 
to preach, an order he disregarded. 

Meanwhile his difficulties at home began to 
deepen. The measures of the new republic 
proved impracticable. The party of the Medici, 
called Arrabbiati (It., "Enraged"), began to re- 
cover ground, and a conspiracy was formed to 
support them. Five of the conspirators were exe- 
cuted, which only served to hasten the reaction 
against Savonarola. The execution of these con- 
spirators was afterward charged to Savonarola. 

At the critical point of the struggle, in 1497, 
came a sentence of excommunication from 
Rome. Savonarola openly declared the censure 
invalid and refused to hold himself bound by it. 
During an outbreak of the plague (q.v.) Savo- 
narola, prevented by the excommunication 
from administering the sacred offices, devoted 
himself zealously to ministering to the sick 
monks. 
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„ -, 49 s he was declared guilty of heresy and 
,>. r JS teaching and sentenced to death* The 
, eCor d was sent to Rome, where the sen- 
vvas confirmed. Savonarola, with two 
-.'.rnbers of his order, was given up to the secu- 
sower. Then, on May 23, 1498, after he had 
Ministered the last communion (see Last Sup- 
r. ; . t0 his two companions and himself, the 
,_ ee v * ere hanged and their bodies burned. 
SAVOY, former duchy lying between Italy and 
c :ance (see Savoy, House of), and region of pres- 
ent-day France, comprised of the departments 
c: Savoie and Haute-Savoie. Savoy is situated in 
southwestern Alps. On the n. it is bordered 
Dv Lake Geneva, and on the w. it is bounded 
oartly by the Rhone R., whose affluents drain 
me region. In the s.E. the Graian Alps separate 
Savoy from the Piedmont Region of Italy. The 
summit of Mt. Blanc, the highest peak of the 
Alps, is within the borders of Savoy. In the re- 
gion are several lakes, among them Bourget and 
Annecy, and a number of mineral springs, the 
most noted of which are those of Aix-les-Bains 
and Saint-Gervais-les-Bains. The largest town in 
the region is Chambery. 

SAVOY, HOUSE OF, dynasty of western Eu- 
rope. The house was founded by a Burgundian 
nobleman, Humbert the Whitehanded (d. about 
1048?). Humbert's son Oddone (d. 1060) suc- 
ceeded to the title of count of Savoy, and by his 
marriage to Adelaide (d. 1091), heiress of Turin 
in Piedmont (q.v.), he greatly extended his do- 
minions. In the succeeding three centuries the 
possessions of the family were greatly enlarged 
in France, Italy, and Switzerland. In the 13th 
century Nice was secured, giving Savoy an out- 
let to the sea. Amadeus of Savoy, later the anti- 
pope Felix V (see under Felix), by his support of 
Sigismund (q.v.), Holy Roman Emperor, secured 
the creation of the duchy of Savoy in 1416 and 
became the 1st duke of Savoy. In 1434 he 
handed over much of his authority to his son 
Louis (d. 1465) and founded a religious order. In 
1440 he became an antipope. 

By 1536 the authority of the dukes of Savoy 
over Geneva had ended, and they were dispos- 
sessed of their Swiss territories. In 1536 Francis I 
(q.v.), King of France, seized the dominions of 
the house of Savoy. In 1559, however, most of 
the duchy was restored to Emmanuel Philibert, 
10th Duke of Savoy (1528-60) by the Treaty of 
Cateau-Cam bresis. 

Victor Amadeus II (1666-1732) was compelled 
fora time to submit to various French demands 
but finally joined the Grand Alliance (q.v.) 
against France. By the Treaty of Turin in 1696, 
Savoy made a separate peace with France and 


detached itself from the Grand Alliance. After 
Victor Amadeus joined Austria (q.v.) in the War 
of the Spanish Succession (see Spanish Succes- 
sion, War of the) in 1703, the French overran and 
devastated Piedmont, but were defeated by Vic- 
tor Amadeus and his cousin, the Austrian gen- 
eral Eugene, Prince of Savoy (q.v.), at the siege 
of Turin in 1706. Victor Amadeus in 1713 by the 
Peace of Utrecht (see Utrecht, Peace of) was ac- 
corded possession of Sicily with the title of king. 
The alliance with Austria also added to Savoy 
the remainder of Montferrat, part of the region 
having already been ceded to the duchy in 1631 . 
Sicily was given to Austria in 1720 in exchange 
for Sardinia, and Victor Amadeus became king 
of Sardinia. In 1831 Charles Albert (1798-1849) 
of Savoy Carignan became king of Sardinia. In 
1849 he abdicated in favor of his son Victor Em- 
manuel II (see under Victor Emmanuel), who in 

1860 ceded Savoy and Nice to France and in 

1861 assumed the title of king of Italy. He was 

succeeded in 1878 by Humbert I (q.v.), who was 
assassinated in 1900. The latter's son Victor Em- 
manuel III (see under Victor Emmanuel) abdi- 
cated in May, 1946, in favor of the crown prince, 
Humbert II (1904- ), who ruled until June, 

1946, when Italy became a republic. Victor Em- 
manuel III, Humbert, and Humbert's heir Victor 
Emmanuel (1937- ) moved to Portugal shortly 

thereafter. 

SAWATCH, mountain range in Eagle, Lake, 
and Chaffee counties, Colo., a branch of the 
Rocky Mts. The range extends for about 110 mi. 
and reaches a height of 14,433 ft. at Mt. Elbert, 
the highest point in the State. 

SAWFISH, common name applied to rays con- 
stituting the family Pristidae; see Ray. These car- 
tilaginous elasmobranch fish differ from most 
rays in being rather narrow. They bring forth 
their young alive; their chief distinction is the 
possession of an elongate, cartilaginous snout, 
which attains a length of almost 6 ft., and which 
is studded on each side with strong tooth-like 
projections, each of which is about V/ 2 in. long. 
The sawfish uses this structure as a weapon with 
which to slash disturbers and also obtain food. 
Adult sawfish attain a total length, including 
saw, of from 10 to 20 ft. They inhabit the shallow 
regions of tropical seas, being especially abun- 
dant off tropical America and Africa. The com- 
mon sawfish found from the Gulf of Mexico 
southward is Prist is pectinatus. 

SAW FLY, common name applied to the four- 
winged, hymenopterous insects constituting the 
family Tenthredinidae and several small related 
families. The sawflies are widely distributed in 
temperate countries. The insects derive their 


145 



‘roc the fact that portions of the ovipos- 
» e r or ess-iaong organ of the female are modi- 
r’ied into sharo-toothed, sawlike instruments 
which the female incises leaves and plant 
stems to form a receptacle for eggs. Female 
saw hies do much damage to plants; greater 
oam age is done bv the voracious larvae that are 
capable of completely stripping a plant of its 
leaves. The larvae, which are commonly but er- 
roneous! 1 * called slugs, somewhat resemble but- 
ter; <v caterpillars, differing in having a single 
simple eye or ocellus on each side of the head, 
in lacking sharp booklets on the legs, and in 
usuaiiv being coated with slime. When feeding 
on leaves, they assume a characteristic position 
in which the posterior end of the body is not in 
contact with the leaf but is coiled downward, 
hanging in space. When disturbed, the larvae of 
some species eject a fluid from the head region. 
Most of the larvae pupate underground inside a 
cocoon (q.v.). Among the well-known American 
saw flies are the cherry or pear slug, Eriocam- 
poides Umacina , which feeds on the leaves of 
cherry and pear trees, and the rose slug, Cladius 
isomerus, which feeds on the leaves of rose 
bushes. The currant sawfly, Pteronidea ribesii , 
which is about : 4 in. long, has spread to the 
United States from its native Europe; its larva 
destroys currant bushes. The larch sawfly, Nem- 
aius erichsonii, deposits its eggs in the leaves of 
larch trees, which the larvae defoliate. The larg- 
est of the common sawf!ies is Cimbex ameri - 
cana, which is about 1 in. long and has a wing- 
spread of about 2 in.; the larva of this species 
feeds on the leaves of many trees, especially of 
willow. Compare Horntail. 

SAX, Antoine Joseph, known as ADOLPHE 
SAX (1314-94), Belgian inventor of musical in- 
struments, born in Dinant. His father, the Bel- 
gian musical-instrument-maker Charles joseph 
Sax (1791-1865), sent him to the Brussels Con- 
servatory where he studied flute and clarinet. 
Adolphe Sax is chiefly known for the invention 
of the saxophone (q.v.), about 1840, which was 
patented in 1846. Ambitious for recognition for 
his various wind instruments, he went to Paris in 
1842, where his instruments won notice at sev- 
eral expositions between 1844 and 1867. Among 
his other inventions were the saxotrompa and 
saxhorn (q.v.), both of which he registered in 
1845. Conservative music critics ridiculed his in- 
struments, but they were adopted by French 
military bands and praised by numerous promi- 
nent figures, including the French composer 
Louis Hector Berlioz (q.v.). Sax became an in- 
structor in the saxophone at the Paris Conserva- 
tory in 1857. Although the saxophone fell out of 


favor after his death, the advent of jazz (q v } - 
the early 20th century reinstated it as a univer^ 
musical instrument. 

See Musical Instruments: Wind Instrument 

SAXE-ALTENBURG, former duchy of Ger- 
many. See Thuringia. 

SAXE-COBURG-GOTHA, former duchy C f 
Germany. The town of Coburg was acquired 
about the end of the 14th century by a Germar 
family named Wettin, whose members later be- 
came electors of Saxony (q.v.). Upon the parti- 
tion of the Wettin lands in 1485 the town fell to 
the Ernestine branch of the family. Sn 1735 
Coburg was acquired by the Duchy of Saxe- 
Saalfeld, which thus became the Duchy of Saxe- 
Coburg-Saalfeld, with Coburg as its capital. In 
1826 the ruler of this duchy, Duke Ernest It; 
(1784-1844), ceded the town of Saalfeld to the 
Duchy of Saxe-Meiningen, receiving Gotha in 
exchange, and henceforth called himself Ernest i 
of Saxe-Coburg-Gotha. Saxe-Coburg-Gotha 
joined the North German Confederation (q.v,) 
in 1866 and in 1871 became a member of the 
German Empire. In 1919 Saxe-Gotha was in- 
cluded in the new State of Thuringia (q.v.), and 
Coburg became a part of the State of Bavaria 
(q.v.). After the conclusion of World War 11, 
Thuringia was included in East Germany and Ba- 
varia in West Germany. See Germany: History. 
SAXE-MEiNJNGEN, former duchy of Ger- 
many. See Thuringia. 

SAXE-WE1MAR-EISENACH, former duchy of 
Germany. See Thuringia. 

SAXHORN, three-valved musical instrument 
of the brass group developed by the Belgian in- 
strument maker Antoine Joseph Sax (q.v.) be- 
tween 1842 and 1845. The metal tubing of a sax- 
horn dips down from a horizontal section into a 
series of coils and ends in a wide bell. Valve pis- 
tons are located on the horizontal part of the 
tube, and a cup-shaped mouthpiece is fixed to 
its end. The saxhorn is held upright against the 
body when played. A somewhat narrow, conical 
bore gives the instrument a brilliant tone, 
brighter than that of the bugle (q.v.). Saxhorns 
are made in seven different sizes, with an as- 
cending range of tone from the largest to the 
smallest. These fall into two groups: four instru- 
ments of high pitch and three of low pitch ( see 
Pitch). The low-pitched instruments are gener- 
ally considered as belonging to the tuba (q.v.) 
family. The total range of all seven is about four 
and a half octaves. Saxhorns are normally used 
only in brass bands. See Musical Instruments: 
Wind Instruments. 

SAXIFRAGACEAE (Lat. saxum , "rock"; fran- 
gere, "to break"), name applied to a family and 
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, oerrjs of hardy, perennial herbs and low 
sc called because many of them grow in 
crevices of rocks. The Saxifrage family, 
- u: cn contains about 90 genera and about 600 
;-ec : e$, is chiefly indigenous to the temperate 
s „ a c0 ;d countries of the New World and Eur- 
= .; a \t a ny members of the family are cultivated, 
esoeciaily in rock gardens. Plants in the Saxi- 
*'age family sometimes have opposite leaves, 
meir white, yellow, or purplish flowers, which 
are usually borne in panicles or racemes, have a 
T'.e-.’obed calyx, five petals, five to ten stamens, 
and a solitary pistil. The fruit is either a two- 
beaked, two-celled capsule or a one-celled folli- 
cle. See MfTERWORT. 

The saxifrages proper, also known as rock- 
mils, belong to the genus Saxifraga . The genus 
contains about 400 species, 85 of which are na- 
tive to North America, and about 200 of which 
are commonly cultivated. Saxifrages are easily 
grown, thrive in poor, well-drained soil, and are 
extremely resistant to disease. Beefsteak saxi- 
frage, S. sarmentosa, which is also known as the 
strawberry' geranium, Aaron's-beard, old-man's- 
beard, and mother-of-thousands is commonly 
cultivated in gardens throughout the U.S.; this 
dwarf plant, which has white flowers spotted 
with yellow and red, is often grown in window 
boxes for cut flowers. Among other well-known 
saxifrages are the London pride or Saint-Pat- 
rick's cabbage, 5. umbrosa ; the crimson moss, 5. 
decipiens, a mossy plant with foliage which 
turns crimson in late fall; the meadow saxifrage, 
S. granulata , which has single or double flowers 
measuring about 1 in. in diameter; the swamp 
saxifrage, S. pennsylvanica, which bears small 
greenish or reddish flowers; and the mountain 
saxifrage, S. oppositifolia, which has purple 
flowers. 

SAXO GRAMMATICUS (1150?-1220?), Danish 
historian. He was secretary to the Danish arch- 
bishop Absalon (q.v.) who, according to tradi- 
tion, suggested that Saxo write a chronicle of 
early Danish history. His Gesta Danorum 
("Deeds of the Danes"), or Historia Danica, re- 
counts the history of Denmark until about 1185 
in sixteen books. According to Saxo's own state- 
ment, he derived his knowledge of early Danish 
history from old songs, runic inscriptions, and 
historical traditions. Although early portions of 
the chronicle are not authoritative, the work is 
regarded as accurate as to events of the writer's 
own times. Among the stories recounted by 
Saxo is that of the Danish prince Amleth, or 
Hamlet (q.v.), the original source for the play of 
that name by the English playwright William 
Shakespeare (q.v.). 


SAXONS, Germanic people who first appear in 
history after the beginning of the Christian era. 
The earliest mention of the Saxons is by the 
Egyptian mathematician and geographer Ptol- 
emy (q.v.) in the 2nd century a.d., at which time 
they appear to have dwelt In the south Jutland 
Peninsula in the north of what is now West Ger- 
many. They conducted piratical raids in the 
North Sea area, and in the 3rd and 4th centuries 
they pressed southward into the region of the 
Weser R., where they encountered the Chauci 
and the Angrivarii, Germanic tribes that they 
subdued and absorbed, in the second half of 
the 4th century, the Saxons invaded Roman do- 
mains, and by the close of the 6th century all 
northwest Germany as far east as the Elbe R. had 
become Saxon territory. In the 5th and 6th cen- 
turies some groups of Saxons invaded Britain, 
where they were joined by other Germanic peo- 
ples, the Angles (q.v.) and the Jutes ( see Jut- 
land). At the beginning of the 7th century the 
Anglo-Saxon conquest of Britain was practically 
completed; see England: History . In the 8th cen- 
tury, the Frankish king Pepin the Short (see 
under Pepin) attacked the Saxons who remained 
in Germany. His son Charlemagne (q.v.) sub- 
dued them after a series of fierce wars lasting 
from 772 to 804 and forced them to accept 
Christianity. In the course of the 9th century a 
great Saxon duchy came into existence under 
Frankish sovereignty. This old duchy of Saxony 
(q.v.) was dissolved toward the end of the 12th 
century, and the name of Saxony later passed 
over to an entirely different region. See Ger- 
many: History: Holy Roman Empire. 

SAXONY (Ger. Sachsen ), name of several 
former geographic and political units in East 
Germany and West Germany. Saxony originally 
referred to the region in n.w. Europe inhabited 
by the Saxons (q.v.), a Germanic tribe first ap- 
pearing in history in the 2nd century a.d. In 772 
Charlemagne (q.v.). King of the Franks and later 
Holy Roman Emperor, invaded the land of the 
Saxons. During the 9th century his descendants 
created the powerful duchy of Saxony in Saxon 
territory. Extensive areas were added to the 
duchy by Henry the Fowler, who became Henry 
I (q.v.), King of Germany, in 919. In 962 Henry's 
son Otto I (see under Otto) was crowned Holy 
Roman Emperor. In 1180 Frederick I (q.v.). Holy 
Roman Emperor, dissolved the duchy of Saxony 
in retaliation against its defiant duke, Henry the 
Lion (q.v.). At its height, the duchy had ex- 
tended westward almost to the Rhine R. and as 
far east as the Oder R. 

Early History. The ducal possessions were dis- 
tributed among various princes and bishops; the 
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Submission of the Saxons to Charlemagne , who forced 
them to accept Christianity. 


title and a smali district between the Elbe and 
Weser rivers were given to Bernhard of Anhalt 
(d. 1212). In 1356 the duchy of Saxe-Wittenberg, 
one of two duchies created in the preceding 
century when Bernhard's grandsons split the 
family possessions, was granted the electoral 
privilege and became known as Electoral Sax- 
ony; see Electors, German Imperial; Golden Bull. 
Upon the death of the last of Bernhard's de- 
scendants in 1423 Sigismund (q.v.), Holy Roman 


ported Charles V (q.v.). Holy Roman Emperor, 
against the confederation of Protestant German 
princes known as the Schmalkaldic League 
(q.v.). The emperor transferred to Maurice the 
electoral privilege and most of the electoral do- 
mains of the Ernestine dukes. In 1552 Maurice, a 
Protestant, broke with Charles V and succeeded 
in forcing the Catholic emperor to withdraw 
from Germany. The expanded electorate of Sax- 
ony, with Dresden as its capital, subsequently 
became a Protestant stronghold. 

In the 17th and 18th centuries Saxony was di- 


Em peror, conferred Electoral Saxony, together 
with the electoral privilege, on Frederick I, Mar- 
grave of Meissen (1370-1428). 

Frederick established his family of Wettin as 
the ruling house of Saxony and brought to his 
new realm vast holdings in central Germany, in- 
cluding Thuringia (q.v.). In 1485 the possessions 
of the House of Wettin were divided between 
Frederick's grandsons, Ernest (1441-86) and Al- 
bert HI (1443-1500). Ernest retained Saxe- 
Wittenberg and the electoral privilege; Albert's 
holdings in Meissen became a duchy. The Al- 
bertine duchy gained the ascendancy in 1547 
when Maurice, Duke of Saxony (1521-53), sup- 


rectly involved in the religious and territorial 
struggles ravaging Europe. During the Thirty 
Years' War (q.v.), her allegiance wavered be- 
tween the Holy Roman emperor and the oppos- 
ing Protestant forces of Sweden. In 1697 Freder- 
ick Augustus I, Elector of Saxony (1670-1733), 
became Augustus II, King of Poland. In the next 
century Saxony became party to the War of Aus- 
trian Succession when Elector Frederick Augus- 
tus II, who was also Augustus ill (q.v.), King of 
Poland, laid claim to the throne of Austria; see 
Succession Wars. At first Saxony was allied with 
France, Spain, Prussia, and Bavaria against Aus- 
tria, Hungary, and Great Britain; in 1742, how- 
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Frederick Augustus reversed himself and 
I with Austria. In 1756 Saxony was invaded 
forces of Frederick II (q.v.). King of Prus- 
Tl at the beginning of the Seven Years' War 
v \ Elector Frederick Augustus fled to Poland. 
A/ *hough her boundaries remained unchanged, 
? ax0 ny was immeasurably weakened. 

19th Century. In 1806, during the Napoleonic 
Wars (q.v,), Frederick Augustus I, Elector of Sax- 
I -j 750-1 827) fought the French. Napoleon I 
Emperor of France, following his victory 
2t jgna in Saxon territory, forced Saxony to join 
the Confederation of the Rhine (q.v.). Frederick 
Augustus then joined Napoleon as an aliy and 
was permitted by the French emperor to pro- 
claim himself Frederick Augustus I (q.v.), King 
ch Saxony. In 1815, after the downfall of Napo- 
leon I, the kingdom of Saxony was partitioned at 
the Congress of Vienna; see Vienna, Congress of. 
8v the terms of the partition, Prussia acquired 
more than half of the Saxon territory, which 
thereafter became the Prussian province of Sax- 
ony. 

The now attenuated kingdom of Saxony was 
allied with Austria against Prussia in the Seven 
Weeks' War (q.v.) of 1866. The victorious Prus- 
sians levied a heavy cash indemnity on Saxony 
and forced it to join the North German Confed- 
eration (q.v.). In 1871 Saxony became one of the 
constituent kingdoms of the newly organized 
German Empire. 

20th Century. In 1918, two days before the 
German surrender in World War I (q.v.), an 
uprising forced the abdication of Frederick Au- 
gustus III (q.v.). King of Saxony, and a republic 
was proclaimed. The Saxon Republic became 
one of the founding States of the German Re- 
public in February, 1919. Following the defeat of 
Germany in World War II (q.v.), the State of Sax- 
ony was liquidated. All of its former territory 
and that part of the former Prussian province of 
Silesia (q.v.) w. of the Neisse R. was constituted 
a State in the Soviet occupation zone of Ger- 
many. This State was dissolved as a political and 
administrative entity in 1952, when East Ger- 
many was divided into smaller administrative 
units called districts. 

The present State of Lower Saxony (q.v.) of 
the Federal Republic of Germany (West Ger- 
many) was formed in 1946 from the former Ger- 
man States of Brunswick, Oldenburg, and 
Schaumburg-Lippe and the Prussian province of 
Hannover. 

SAXOPHONE, name of a family of eight musi- 
cal instruments combining characteristics of the 
woodwind and brass instruments, and devel- 
oped by the Belgian instrument maker Antoine 



A/tO saxophone Cioetingh & Dernan Studios 


Joseph Sax (q.v.) about 1840. The saxophone 
combines in its construction the conical bore of 
the oboe, the single reed and mouthpiece of the 
clarinet (qq.v.), and a metal body. The body 
contains twenty openings, covered by keys, 
which can be opened or closed in groups by 
means of six studs, or finger plates, operated by 
the first three fingers of either hand. Two addi- 
tional holes called pipes or speakers are used to 
produce notes an octave above or below the 
normal range. Most saxophones are curved at 
the end, and resemble the bass clarinet; a few, 
particularly some types of soprano saxophone, 
are straight, and resemble the standard clarinet. 
The most common types of saxophone are the 
soprano, the alto, the tenor, and the baritone. 
The tone quality of saxophones is varied, in- 
cluding soft, flutelike tones, mellow tones com- 
parable with those of the cello, and metallic 
tones similar to those of the brass instruments. 

Saxophones were first introduced into the 
symphonic orchestra by the German composer 
and teacher Johann Georg Kastner (1810-67) in 
his Biblical oratorio The Last King of Judah 
( 1844 ), Subsequently, parts for saxophones were 
written by the German composer Giacomo 
Meyerbeer, the French composers Louis Hector 
Berlioz and Georges Bizet (qq.v.), and others. 
The German composer Richard Strauss (q.v.) 
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5 .::^a~9:4 o* saxophones in his Sin tons a 
D ; .. m w : ■ :& ;• : 903 o Notable soio vs orks for the 
js^ro ;„rw ■ n r .Ude a Rhapsody (1903) tor saxo- 
rn ; ."'v a^-v orchestra bv the French composer 
Caude Debussv and Fantasia for Saxophone 
a^d Orcnest r a (1948) by the Brazilian composer 
He : o' \ i a-Lobos (qq.v.j. In military bands, sax- 
cnh-'-es a^e usually used instead of clarinets, in 
ate 20* h century, saxophones were used less 
frequently in orchestras and were popular 
ma.nr, in the United States, where they were 
part.cular.y associated with the development of 
\azz fq.v.i. Saxophones made of plastic materials 
were introduced with success by some jazz mu- 
sicians. 

See vus.ca. Instruments: Wind Instruments. 
SAY RE Vi LIE, borough of Sew jersey, in Mid- 
dlesex C: . . on the Raritan R., about 5 miles S.E. of 
New Brunswick. 5n the borough and vicinity are 
extensile day deposits. Sayreville is an impor- 
tant brick-manufacturing center, and also has 
plants producing explosives, chemicals, and 
cooking equipment. Sayreville was incorporated 
rn 1919. Pop. (1960) 22,553; (1970) 32,508. 

SCAB. See Diseases of Plants. 

SCABIES. See Itch. 

SCABIOUS, extensive genus, Scabiosa, of her- 
baceous plants, exclusively native to the Eastern 
Hemisphere, in the family Dipsaceae. The flow- 
ers are collected in terminal heads, surrounded 
by a many-leaved involucre, like flowers in the 
Composite family, Compositae. 

SCALA, LA. See La Sc.ala. 

SCALE (It. sea la, "ladder"), in music, arrange- 
ment in orderly patterns, according to rising or 
falling pitch (q.v.), of the chief tones accepted 
in a musical system. No complete record exists 
or ail the scales that have existed in the past. 
The scales most commonly used in Western 
music since the 17th century are the diatonic 
mapr and minor. The diatonic scales consist of 
a series of seven tones arranged within an oc- 
tave (q.v.). An eighth tone, sometimes called the 
"final", is used to complete the scale; it is iden- 
tical to the Initial tone, but one octave higher in 
pitch. The octave has been divided into twelve 
semitones, which comprise most of the tonal 
material generally used in Western music. The 
names given to the tones in the diatonic scales 
are the first seven letters of the alphabet: A, B, 
C, D, E, F, and C. All scales may be transposed, 
that is, they may begin on any tone within an 
octave. 

Scales other than the diatonic that are used in 
Western music are: (1) the chromatic or dode- 
cuple scale, w hich consists of all the twelve dif- 
ferent semitones into which an octave is di- 


vided; (2) the whole-tone scale, in which - 
interval (q.v.) between two notes of the s ^ 
consists of two semitones; (3) the pentatonic 
five-tone, scale; and (4) microtonal scales ; 
is, scales containing intervals of less than a sem- 
itone. The accompanying chart, in which 7 - 
whole tone; y 2 = half tone, gives the Iet7 
names and shows the size of intervals in mos* • 
the scales used in Western music. See Mq7 
Twelve-Tone System. 

Diatonic Major Scale 

i l 4 i i l * 

Diatonic Minor Scales 
pure 

1 * ill- 1 l 

c^d~eb^f / ^g~ab''* > bb'“V 

harmonic 


i 4 i 1 § H 4 

c^d^eb^r^a b^b~c' 

melodic (ascending) 

1 4 1111| 

c^d^eb^f^g^a^b^c 1 

melodic (descending) 

l 4 l l i l l 
c^d^eb^ r^a b^bb^c 1 

Chromatic Scale 


4 4 4 4 4 4 4 4 4 4 4 4 

c^c?Td^d^e^rf#^g^S^a^^b-c‘ 


Whole-Tone Scale 


1111 i l 

c~d^e^r^s#^rv 

Pentatonic Scales 


l 14 l l 14 

c^d^r's^a^c* 

l l 14 l 14 
c~ d^e^g^a^-V 

SCALE INSECT, or SCALE LOUSE or BARK 
LOUSE, common name applied to any of nu- 
merous homopterous bugs constituting the su- 
perfamily Coccoidea. The bugs are so called be- 
cause the adult females attach themselves by 
their mouthparts to the stems of plants and se- 
crete a waxy, powdery, or calcareous, scalelike 
substance for protection. Scale insects are al- 
most world wide in distribution. They vary in 
size from that of a pinhead to a length of over 1 
in. The young live by sucking plant juices. Males 
undergo a complete metamorphosis; the adult 
males have six well-developed legs and anten- 
nae and a single pair of wings, and are charac- 
terized by the complete absence of mouthparts. 
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c ,7 b Sca/e, Chionaspis americana 
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The females retain their piercing and sucking 
mouthparts throughout life; they are wingless 
and undergo degeneration of the legs and an- 
tennae. While attached to their hosts, female 
scale insects lay as many as 3,000,000,000 eggs in 
one season. Scale insects are among the most 
destructive of orchard and timber pests (see En- 
tomology, Economic), injuring trees not only by 
sucking the sap but also by injecting poisonous 
substances with their mouthparts. Some spe- 
cies, however, are valued by man for their secre- 
tions; see Cochineal; Lac. About 500 species of 
scale insects are found in the United States. 

Among the best-known American scale in- 
sects are the cottony-cushion or fluted scale, 
icerya purchasi, so called because of the 
grooved, fluffy, white eggs it lays, and the San 
lose scale, Quadraspidiotus perniciosus, so 
called because it was introduced to this country 
at San Jose, Calif. The cottony-cushion scale was 
introduced from Australia in 1868 and was very 
destructive until a ladybird beetle (q.v.), Rodolia 
cardinalis, was imported to hold it in check. The 
San Jose scale is a round insect that destroys 
apple, pear, and other fruit trees; it secretes 
about itself a hard, gray coating that is extremely 
resistant to sprays. The scales most commonly 
encountered by the home gardener are the soft 
scales of the genus Lecanium . The common soft 
or flat scale, L hesperidum , parasitizes many 
house, garden, and greenhouse plants; the hem- 
ispherical scale, L hemisphericum , is a common 


greenhouse pest throughout the world. The ter- 
rapin scale, L. nigrofasciatum, so called because 
the shell it secretes resembles a terrapin's shell, 
infests maple, sycamore and poplar trees; see 
Terrapin, Diamondback. Other well-known soft 
scales are the peach scale, L. persicae , the apri- 
cot scale, L comi, and the black scale, L. oleae, 
which attacks olives and oranges in California. 
The mussei scales constituting the genus Lepi- 
dosaphes have thick shells and are mussel 
shaped; a well-known species is the oystershel! 
scale, L. u!mi, which attacks a variety of trees. 
Closely related to the mussel scales are the 
ground pearls constituting the genus .V>ar gar- 
odes, found chiefly in South America and the 
West Indies; M. formica rum of the Bahamas is 
handpicked and strung into necklaces. Other 
important genera are Puivinaria, including the 
cottony maple scale, P. vitis, and the woolly 
maple-leaf scale, P. acericola; and Chionaspis , 
including the pine-Seaf scale, C. pinifoliae, and 
the scurfy apple scale, C. furfura. See also Mealy 
Bug. 

Many scale insects can be controlled by coat- 
ing trees with kerosene in the late winter when 
the naked young have hatched, or by spraying 
trees, covered with tents, with hydrocyanic acid 
which destroys many encysted scales. Experi- 
mental work is being done on practical applica- 
tion of the destruction of scale insects by chal- 
cid flies (q.v.) and other insects. 

SCALE, WEIGHING or BALANCE, mechanical 
device commonly used in the household and in 
scientific laboratories, business establishments, 
and industry to measure the weight of an object 
or a substance. For a discussion of the principles 
behind various types of scales, see Weighing. 
See also Weights and Measures. 

SCALIGER, ":l^ C ' : ^rtijneht r 'Hassical 

scholars who vkere iStherWi.d sort.'T ‘"/'.IT u.1 
Julius Caesar sJjplig^ (1484-1558), Italian phy- 
sician and classical scholar, bom m Riva. Tie dis- 
continued a military carefe'r and began a medical 
practice at Agel, France, in, -1525. His best- 
known works ar| De Causis' Linguap Latin aje 
("origins of the liatm, language", 1540), which 
was the first Latin irahhmar' based on a scientific 
method, and Poet/qe, (" Poetry", 1 561)., w+ri ctr 
tablished many of iieprincijpies, of, french 
sicism. He published two violent^ o.ratLoos- 
against the Dutch uT 

(q.v.) because ErasmuTfiadfsatirized the Cicero- 
nians, followers of the style of the ancient 
Roman orator Marcus Tullius Cicero (q.v.). Scali- 
ger also wrote works on botany and zoology 
and advocated a new classification system for 
plants based upon their characteristic forms. 
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Joseph Justus Scaliger (1540-1609), French 

classical scholar, born in Agen. He acquired a 
roaster* o f Latin under the guidance of his fa- 
ther. Upon the latter's death in 1558, the young 
Scaliger went to the University of Paris, where 
he began the study of Greek and mastered the 
• an s cage in a very short time. He was professor 
o' philosophy at the Genevan Academy (now 
the University of Geneva) from 1572 to 1574 and 
research professor at the University of Leiden in 
the Netherlands from 1593 until his death. 

Scaliger laid the foundation for textual anal- 
v sis of the classics by his editions of numerous 
Latin authors. Sn his De Emendatione Tempo- 
rum O' On the Correction of Chronology", 1583) 
and Thesaurus Temporum ("Repertory of 
Dates". 1606), he set forth a scientific method of 
chrortologv that became the basis for the mod- 
ern study of ancient history. 

SCALLION. See Shallot. 

SCALLOP, or FAN SHELL or PECTEN, common 
name applied to any of the marine, f i 1 i bran- 
ch rate, bivalve molfusks constituting the family 
Pectinidae, found in deep and shallow water in 
most seas. About 200 species are known; see 
Mqllusca. Scallops bear ridged shells with the 
lower valve usually larger than the upper. The 
ridges radiate out from each valve in the shape 
of a fan. The edges of the shell are sharp and 
undulating, or scalloped, giving these animals 
their common name. The shell of the scallop is 
opened and closed by a single large muscle, the 
adductor muscle, which is the only portion of 
the scallop used as food in the United States. 
The mantle bears numerous, fluorescent, com- 
plex eves along its border. Scallops rarely attach 
themselves to rocks; they swim actively about, 
or rest on the ocean bottom on the lower valve. 
The animals are hermaphroditic. Most scallops 
valued for food belong to the genus Pecten. P. 


irradians is the common, edible scallop 0 ‘ *r- 
North Atlantic Ocean. 

SCALPING, cutting and tearing the skin c*' m. 
scalp from an enemy, either alive or dead >- 
severed scalp was believed to bestow upon 
victor the power of the victim and freeze- 
also served as a trophy. Scalping was practice 
in Europe by the ancient Visigoths and Fran/; 
and in Asia by the Scythians. Among America- 
Indians it was originally limited to a small area 
in the eastern United States and in the Icv.e- 
Saint Lawrence R. region of Canada. During tr- 
French and Indian War (q.v.), the French offeree 
bounties for British scalps, and the British retal- 
iated by offering bounties for the scalps of boh 
Frenchmen and Indians. Many Indian tribes thar 
are known not to have practiced scalping 
adopted the practice after it had been made re- 
munerative. See American Indians: Indians of the 
United States and Canada: General Culture 
Characteristics. 

SCALY ANTEATER. See Pangolin. 
SCANDERBEG, or (Turk.) ISKENDER BEY, real 
name GEORGE CAST R I OTA (1403?— 68), Alba- 
nian chief and national hero. The son of an Al- 
banian prince, he was sent to Constantinople 
(now istanbul, Turkey) as a hostage when the 
Ottoman Turks began to occupy Albania. He 
was educated as a Muslim and enlisted in the 
Turkish army. His military skill earned him favor 
with the sultan, and he was given a command. 
In 1443, when he learned that Albania had re- 
volted against the Turks, Scanderbeg deserted 
and returned to his native land. He renounced 
Islam for Christianity and became the leader of 
the Albanian chiefs. In 1461 Scanderbeg, with 
the aid of Pope Pius II (see under Pius) and of 
the governments of Venice, Naples, and Hun- 
gary, forced the Turks to accept a ten-year armi- 
stice. When Scanderbeg abrogated the armi- 
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- e 1463 he was forced to fight Turkey with- 
■ .-he aid of his former allies, and shortly after 
— death, Albania was defeated. 

SCANDINAVIA, name applied in a restricted 
^.■■'graphical sense to the peninsula of Norway 
v*;f Sweden (qq.v.). In historical and cultural 
~^ et the term "Scandinavia" includes Den- 
and Iceland, and occasionally Finland 

SCANDINAVIAN LANGUAGES AND LITERA- 

TL’RF* See Danish Language; Danish Literature; 
; rE - asdic Literature; Norwegian Language; Nor- 
aecan Literature; Swedish Language; Swedish Lit- 

SCANDINAVIAN MYTHOLOGY, pre-Chris- 
tan religious beliefs of the Scandinavian peo- 
c;e, called Norsemen (q.v.), a body of legends 
and myths about the origins of the universe, an- 
cient heroes, and gods who are sometimes ap- 
proximate counterparts of the deities in classical 
mythology; see Greek Religion and Mythology. 
Because most information about Scandinavian 
mythology has been transmitted and altered by 
ater, medieval Christian historians, it is difficult 
to assess accurately the religious beliefs, atti- 
tudes, and practices of the Norsemen. Clearly, 
however, Scandinavian mythology developed 
slowly and the relative importance of different 
gods and heroes varied at different times and 
places. Thus Odin (q.v.), chief of the gods, may 
have become important not long before the 
myths were recorded; minor gods,, including Ull, 
Njord, a fertility god, and Heimdell, may repre- 
sent older deities who had lost strength and 
popularity as Odin became more prominent. Al- 
though Odin, a god of war, is associated with 
learning and wisdom, he is represented as hav- 
ing acquired his wisdom from others. Most in- 
formation about Scandinavian mythology is pre- 
served in Norwegian literature (q.v.), in the two 
Eddas (see Edda) and later sagas; other material 
appears in commentaries by the Danish histo- 
rian Saxo Grammaticus (q.v.) and the German 
writer Adam of Bremen (ft. about 1075); see also 
Icelandic Literature. Fragments of legends are 
sometimes preserved in old inscriptions and in 
later folklore. 

Gods and Heroes. With Odin, major deities 
were his wife Frigga, goddess of the home; Thor 
(q.v.), who protected men and the other gods 
from the giants; Frey (q.v.), a god of prosperity; 
and Freyja, sister of Frey, a fertility goddess. 
Other, lesser gods were Balder (q.v.), Flermod, 
Tyr, Bragi, and Forseti; Idun, Nanna, and Sif 
were among the goddesses. Except as noted, 
most of these deities did not seem to have spe- 
cial functions in the Scandinavian religion; they 


merely appear as characters in legendary tales. 
Many ancient mythological heroes, some of 
whom may have been derived from real per- 
sons, were believed to be descendants of the 
gods; among them were Sigurd the Dragon- 
slayer, Helgi Thrice-Born, Harald Wartooth, 
F-iadding, Starkad, and the Valkyries. The Val- 
kyries, a band of warrior-maidens that included 
Svava and BrynhiSd, or Sigrdrifa, served Odin as 
choosers of slain warriors, who were taken to 
reside in Valhall, near the gods (see Valkyrie); 
ordinary men were received after death by He! 
in a cheerless world underground. Scandinavian 
mythology included dwarves; elves; and the 
Norns, who distributed fates to mortals. The 
Norsemen also had personal spirits, called Fylgja 
or Hamingja, symbols that represented a con- 
cept approaching the Christian idea of the soul. 
The principle of evil among the gods was repre- 
sented by the trickster Loki, whose relationship 
to the divine hierarchy was one of great ambi- 
guity; no records indicate that Loki was wor- 
shipped by the Norsemen. The usual collective 
designation for the gods was Aesir, but the gods 
as we know them were a confederation of two 
formerly warring divine tribes, the Aesir and the 
Vanir. Odin was originally the leader of the 
Aesir, which consisted of twelve gods, although 
various sources list a total of about seventeen 
different gods as members of the tribe. Together 
all the gods lived in a divine city, Asgard (q.v.), 
each in his own residence. 

The Eddie poem "Volsupa" ("Prophecy of the 
Seeress") portrays a striking period of primeval 
chaos, followed by the creation of giants and 
gods and, finally, of mankind. Ginnungagap was 
the yawning void, Jotunheim the home of the 
giants, Niflheim the region of cold, and Muspel- 
heim the realm of heat. The great world-tree, 
Yggdrasil, reached through all time and space, 
but it was perpetually under attack from 
Nidhogg, the evil serpent. The fountain of 
Mimir, source of hidden wisdom, lay under one 
of the roots of the tree. 

Ceremonial Ritualism. The Scandinavian gods 
were served by a class of priest-chieftains called 
gothar. Worship was originally conducted out- 
doors, under guardian trees, near sacred wells, 
or within sacred arrangements of stones. Later, 
wooden temples were used, with altars and 
with carved representations of the gods. The 
most important temple was at Old Uppsala, 
Sweden, where animals and even human beings 
were sacrificed. 

SCANDIUM, metallic element, one of the 
group of rare earths (q.v.), with at.no. 21, at.wt. 
44.96, b.p. estimated over 2400° C. (4352° F.), 
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^,.n. aoo;-t "540" C. (2804° F.), sp.gr. 3.02, and 
svmbc Sc. It w a s discovered in 1879 by the 
^wed. sn chemist Lars Fredrik Nilson (1840-99), 
\es r s after the Russian chemist Dmitri Iva- 
no'virh Mendeleev (q.v.) had predicted, on the 
basis o:' the periodic law (q.v.), that the element 
exists in nature and that its properties resemble 
those cf me element boron. Scandium occurs in 
rare minerals such as wolframite. It is forty-third 
•in order of abundance of the elements in the 
crust of the earth. It forms trivaient, colorless 
salts. Neither the metal nor its salts have any 
commercial application. 

SCAPA FLOW, Great Britain, sea basin in Scot- 
land, in the Orkney Islands, St is about 15 mi. 
long and 8 ml. wide and contains several islets. 
Sea pa Flow was the principal naval base of the 
British during World War I and World War II. 
The German fleet that surrendered to the Allies 
In November, 1918, was interned at Scapa Flow. 
On tune 21, 1919, one week before the Ver- 
sailles Treaty ( see Versailles, Treaty of) was 
signed, ^he German crew scuttled the German 
ships, .preventing their subsequent use by the 
Allies. On Oct. 14, 1939, during World War II, a 
German U-boat penetrated the supposedly se- 
cure harbor of Scapa Flow and sank the battle- 
ship H.M.S. Royal Oak. 

SCARAB, any of various large, bright-colored 
beetles (see Beetle) of the family Scarabaeidae, 
of which more than 30,000 species are found 
worldwide. !n addition to their brilliant coloring 
and bulky size, up to 6 in. in length, scarabs are 
distinctive for diverse horns or protuberances 
growing on the head or thorax; those on the 
males of many species are used in combat. Scar- 
abs are divided into two groups, the scavenging 
dung beetles, which feed on decaying plants, 
and the chafers, which feed on young plants. All 
species, however, possess layered antennae as 
sense organs. The dung beetles lay their eggs in 
bails of dung, on which their young feed. Other 
species, such as the leaf-eating June beetles, or 
June bugs, of the genus Phyflophaga, also 
known as May beetles, deposit white "c"- 
shaped larvae in the soil. More than 900 species 
of scarabs are found in North America; one of 
the best-known specie is the Japanese beetle 

(q-v.). 

In Egypt, an important species of scarab, the 
tumblebug, Scarahaeus sacer, was held sacred 
by the ancient, sun-worshiping Egyptians, who 
regarded them as symbolizing immortality. Am- 
ulets, seals, and rings in the shape of the beetle 
came to be known as scarabs. 
SCARBOROUGH, Great Britain, municipal 
borough and port of North Riding, Yorkshire, 


England, on the North Sea, 37 miles \ e. of v-, 
Scarborough is a popular health resort, it N 
site of a church and a castle, both built m *- 
12th century. Pop. (1971) 11,536. 
SCARLATINA. See Scarlet Fever. 

SCARLATTI, name of an Italian family oizzr- 
posers and musicians including the follow- - 
who were father and son. 

Alessandro Scarlatti (1659-1725), compose* 
born in Palermo, Sicily, and probably trainee - 
Rome under the Italian oratorio composer Gia- 
como Carissimi (q.v.). His earliest known opens 
L'Errore Innocente , was produced in Rome 4 
1679. In 1684 a more important work, Pompc-z, 
was performed in Naples, and Scarlatti was ap- 
pointed musical director at the Neapolita n 
court. In 1702-03 he lived in Florence under me 
patronage of Ferdinand de Medici (1663-1715 
heir to the Grand Duchy of Tuscany and a mem- 
ber of the powerful Medici (q.v.) family. Lacking 
a permanent post, Scarlatti accepted the posi- 
tion of assistant choirmaster at the Church cf 
Santa Maria Maggiore in Rome in 1703. He re- 
established himself in Naples in 1713, when he 
became the musical director of the Austrian 
viceroy, and director of the Conservatory d: 
Sant' Onofrio. After 1719 his popularity in Na- 
ples waned; he went to Rome, where he re- 
mained until 1723. He then returned to Naples 
for the last time, and lived there until his death. 

Scarlatti was one of the first opera composers 
to differentiate the singing styles of aria and 
recitative (qq.v.). His opera overtures estab- 
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Neapolitan-overture type in which 
three movements in fast, slow, and fast 
, s respectively. His cantatas, numbering 
• 'P than 600, introduced many advanced har- 
procedures to the musical vocabulary of 
me. 

Domenico Scarlatti (1685-1757), harpsichord- 
v and composer, born in Naples. He studied 
— y with his father and later with the Italian 
v"poser Francesco Gasparini (1668-1727). 
v/ahatti first attracted attention by his revision 
rCA of the opera Irene by the Italian compo- 
yy Carlo Francesco Pollaroio (1653-1722). In 
—sequent years Scarlatti lived in Rome, Na- 
c es, and Lisbon, and frequently toured Europe 
a traveling virtuoso. In 1729 he was sum- 
moned to the Spanish court at Madrid, which 
-ar.ained his residence for the rest of his life. 
Scarlatti was the founder of the modern school 
keyboard technique; he was the first compo- 
se r to call for such devices in performance as ar- 
peggios, the rapid repetition of a single note, 
and the crossing of hands. His keyboard compo- 
sitions, entitled Sonatas (q.v.), are all short 
pieces; about 550 have been preserved. In addi- 
tion to keyboard music, Scarlatti composed sev- 
eral operas, a quantity of religious music, and 
other works scored for various instruments. 
SCARLET FEVER or SCARLATINA, acute, fe- 
brile, infectious and contagious disease, caused 
by Croup A of the bacteria Streptococcus he- 
molyticus. Actually scarlet fever is only a differ- 
ent clinical variant of the same streptococci 
which cause strep throats. Scarlet fever is char- 
acterized by a granular or papillar rash over the 
entire body except, usually, the face. Usually pa- 
tients also have the severe throat infection 
which characterizes streptococcal pharyngitis 
and tonsillitis. The causative organism usually 
enters the body through the nose or mouth, 
being transmitted from person to person by di- 
rect contact, by sprays of droplets from the re- 
spiratory tract of an infected person, or by indi- 
rect contact through the use of utensils 
previously handled by an infected person. Scar- 
let fever used to be also occasionally transmit- 
ted by nonpasteurized milk obtained from cows 
having streptoccal infection of the udders, but 
today this is very rare. The disease most com- 
monly affects children between the ages of two 
and ten. The severity of the disease tends to de- 
crease with increasing age. The disease usually 
occurs in temperate regions during the winter 
months. The incubation period of scarlet fever 
as with other strep infections is usually 3 to 5 
days but may range from 1 to 10. 

The typical initial symptoms of the disease are 


headache, sore throat, chills, fever, and general 
malaise. The tongue becomes heavily coated. 
The causative organism usually localizes in the 
pharynx, which becomes red and swollen. From 
two to three days after the first appearance of 
symptoms, red spots may appear on the palate; 
the coating leaves the tongue, and bright-red 
papilla emerge giving it an appearance com- 
monly called strawberry tongue. Meanwhile on 
the skin a characteristic eruption appears on the 
chest and usually spreads over the entire body 
except the face. The rash fades on pressure. It 
reaches its peak intensity usually on the second 
day and then begins to fade. The fever, which is 
often as high as 104° F. or 105° F., generally lasts 
only a few days but may last a week or more. In 
about a week the rash has usually faded and the 
skin begins to peel. The peeling lasts for about 2 
to 4 weeks. 

Scarlet fever may be complicated by an infec- 
tion of the middle ear mastoids or sinuses, or 
even pneumonia. Occasionally, inflammation of 
the kidneys (glomerular nephritis) may develop 
after scarlet fever. It is probably due to an im- 
munological reaction in the kidneys to strepto- 
coccal antigens produced in the acute infection. 
Since the introduction of penicillin, most cases 
of scarlet fever can be cured without permanent 
aftereffects. 

Most persons develop a permanent immunity 
after one attack of scarlet fever. The Dick test 
for scarlet fever was once widely used to deter- 
mine susceptibility to the disease; see Dick, 
George Frederick. Today, with the early use of 
antibiotics in treatment of streptococcal infec- 
tions, scarlet fever has become quite rare, and 
Dick testing is no longer routine. 

Compare German Measles; Measles. L.j.V. 
SCARLET LETTER, THE, famous psychological 
novel by the American writer Nathaniel Haw- 
thorne (q.v.), published in 1850. The novel, set 
in 17th-century Puritan Boston, concerns the 
concepts of good and evil and the conse- 
quences of adultery. The main character, Hester 
Prynne, is sentenced to wear a scarlet "A", 
meaning adulteress. The plot revolves around 
Hester, the minister, Arthur Dimmesdale, her se- 
cret lover; and her husband, in the disguise of a 
physician, Roger Chillingworth. See also Ameri- 
can Literature: Early 19th Century. 

SCARRON, Paul (1610-60), French writer, 
born in Paris. He took minor orders and became 
an abbe. A nervous disease made him an invalid 
from the age of twenty-seven until his death. He 
married Fran^oise d'Aubigne (see Maintenon, 
Franqoise d'Aubigne, Marquise de), who, after 
Scarron's death, became the second consort of 


155 



SCARSDALE 


the French king Louis XIV (q.v,). Scarron's most 
*£mous work is a picaresque novel, Le Roman 
Comique (1651-57; Eng. trans., The Comical Ro- 
mance, 1741). He also wrote short stories, plays, 
satires, including a parody of the Aeneid (q.v.), 
and burlesque poems. Scarron's writings di- 
rects Influenced the French dramatist Moliere 
(q.v.). 

SCARSDALE, village of New York, in West- 
chester Co., about 4 miles s. of White Plains. 
Scarsdaie manufactures machinery and wood 
products. The site of many skirmishes in the 
American Revolution, Scarsdaie has many histo- 
ric buildings dating from that period. The village 
was settled about 1701 and incorporated in 
1915. Pop. (1960) 17,968; (1970) 19,229. 

SCENT GLANDS, specialized organs that pro- 
duce secretions having odors with specific 
functions in animal behavior. Anal glands are 
common in carnivores and serve in sexual at- 
traction and defense; for example, the spray of a 
skunk effectively repels most predators. Many 
members of the dog family, the Canidae, mark 
stones and other objects with a mixture of urine 
and glandular secretions, indicating their terri- 
toriality (q.v.), or domain. Glands of other ani- 
mals, such as dorsal and ventral skin glands of 
various rodents, facial glands of antelope and 
deer, and glands between the toes of some 
deer, also serve to mark territories or trails. 
Musk from civets, muskrat, and beaver has been 
used in the perfume trade. See Animal Attrac- 
tants; Animals. Chemical Sense in. S.A. 

SCHACHT, Hjalmar Horace Greeley (1877- 
1970), German economist, financier, and Na- 
tional Socialist official, born in Tingless (now 
Tinglev, Denmark). A brilliant student at Kiel 
University, he was director of two large German 
banks before World War I. After the war, he was 
appointed (1923) special currency commis- 
sioner with the task of combatting inflation. He 
helped to stabilize the mark and the following 
year was appointed president of the Reichs- 
bank, Germany's central bank, serving in that 
capacity until 1930. From the time he left the 
middle-of-the-road Democratic Party in 1926, 
Schacht turned increasingly conservative and 
nationalistic in his political and financial views, 
resisting foreign influence and German repara- 
tions (q.v.). During the 1930's he had an impor- 
tant role in building the alliance between the 
National Socialist Party and big business organi- 
zations. As president of the Reichsbank again 
from 1933 to 1939 and minister of economics 
from 1934 to 1937, he effected a controlled 
economy and barter agreements with foreign 
countries, vital to German rearmament. He 


gradually began to oppose German milita',- 
and shortly before the outbreak of World 
he resigned most of his national posts, bu* ~ 
mained a government minister until 1942 - 
1944 he was imprisoned as a suspect in a 
against the life of the German dictator Acc 
Hitler (q.v.). After the war he was acquitted as 5 
war criminal by the military tribunal at Nure^ 
berg (see War-Crimes Trials: Nuremberg Thai* 
but he was later convicted and briefly impr c. 
oned by a postwar German court for ha',.- 
supported Hitler's war efforts. He was release: 
from prison in 1949 and returned to bankir,; 
becoming a financial advisor to countries of m- 
Far and Middle East. 

SCHAERBEEK, city of Belgium, in Brabar* 
Province, industrial suburb of Brussels, n.e. of the 
city proper. A rail junction, it has extensive ra; - 
road yards and an electric-power station, ft 15 
also called Schaarbeek. Pop. (1971 est.) 118,94’ 
SCHECHTER, Solomon (1850-1915), Rums 
nian-American Jewish scholar and founder o: 
Conservative Judaism, bom in Fo<;sani, Ru- 
mania, and educated in Vienna and Berlin. ;n 
1882 he moved to England and from 1890 to 
1901 was a lecturer on the Talmud (q.v.) at the 
University of Cambridge. While at Cambridge 
he gained wide recognition as a scholar when 
he identified a fragment of Hebrew text brought 
from Egypt as part of the missing Hebrew origi- 
nal of Ecclesiasticus (q.v.). He then traveled to 
Cairo for the university and collected thousands 
of manuscripts in the old synagogue there. 
Schechter came to the United States in 1901, 
and from that year until his death was president 
of the Jewish Theological Seminary, New York 
City. He was a founder of the United Synagogue 
of America, which was established to foster the 
principles of Conservative Judaism. He edited 
the Jewish Quarterly Review (1889-1908) and 
the Jewish Encyclopedia (1904, 2 vol.); his writ- 
ings include Studies in Judaism (1908). See Juda- 
ism: Modern Judaism . 

SCHEELE, Karl Wilhelm (1742-86), Swedish 
chemist, born in Stralsund, now in East Ger- 
many, at that time the capital of Swedish Pom- 
erania. He had no formal training in chemistry, 
and studied the elements of science while ap- 
prenticed to an apothecary. In 1770 he came 
under the guidance of the Swedish chemist Tor- 
bern Olof Bergman (1734-84). Scheele became 
the proprietor of a pharmacy in Koping, Swe- 
den, in 1775, and continued his chemical re- 
search, discovering and studying a great number 
of elements, compounds, and chemical reac- 
tions. He is credited with the discovery of the 
elements chlorine, barium, molybdenum, tung- 
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, » r ;irogen, and manganese; and he prepared 
from various oxides independently of 
. hat prior to the British chemist Jo- 

' .1 p- estley (q.v.), who is credited with the 
*\%’.erv of the element. He was the first to 
many compounds, including tartaric 
ars j ne , and hydrogen sulfide. He demon- 
T'"ed that lactic acid was the acid component 
'.C 0 Jr milk. He also determined the properties 
ra composition of hydrogen cyanide and 
:; e 0 i citric, malic, oxalic, prussic, and gallic 
In 1931 the Collected Papers of Karl Wil- 
- e> m Scheele were published. 

SCHEELITE, mineral composed of calcium 
—estate, CaW0 4 , named after the Swedish 
-emist Karl Wilhelm Scheele (q.v.). It crystal- 
's { see Crystal) in the tetragonal system in 
a ei .'-defined crystals or in massive, granular for- 
mations. The mineral is white, yellow, green, or 
z'o,vn; it is translucent and the luster is vitreous 
:: adamantine. Most specimens are fluorescent, 
me hardness (q.v.) ranges from 4 l / 2 to 5 and the 
specific gravity ranges from 5.9 to 6.1. In Europe 
me mineral occurs in Czechoslovakia, East Ger- 
many and Cornwall, Great Britain. It is found in 
tne United States in Nevada, California, Arizona, 
Utah, and Colorado. Scheelite is used as an ore 
of wolfram (q.v.), or tungsten. 

SCHEER, Reinhard (1863-1928), German naval 
commander, bom in Obernkirchen, Hesse-Nas- 
sau, Successive promotions in the German navy 
made him, in 1909, a rear admiral and, a year 
, : ater, chief of staff of the German High Seas 
fleet. In 1916 he was appointed the commander 
of the fleet. During World War I, he avoided di- 
rect battle with the large British navy, utilizing 
tactics of submarine warfare against merchant 
shipping as the primary German strategy. In the 
Battle of Jutland Scheer commanded the Ger- 
man High Seas Fleet against the British Grand 
Fleet in a memorable encounter, the only major 
engagement of the two fleets during the war; 
see Jutland, Battle of. Both Great Britain and 
Germany claimed victory, with the British losing 
more ships and the Germans a greater propor- 
tion of their navy. Great Britain, however, 
gained control of the seas as a result of the bat- 
tie. Scheer became chief of the admiralty staff 
and retired after the war. He wrote several 
books, including Vom Segelschiff zum U-Boat 
{From Sailing Ship to Submarine , 1926). 
SCHEHERAZADE* See Arabian Nights. 

SCHELDT or SCHELDE, river of Europe, rising 
in n. France, in Aisne Department. It flows n. 
past the cities of Cambrai and Valenciennes, 
and, entering Belgium, passes Tournai, Oude- 
naarde, Ghent, Dendermonde, and Antwerp, 


having received among other tributaries the Lys 
and the Dender rivers. Opposite the island of 
South Beveland, the Netherlands, it divides into 
two arms. The left or southern, called the West- 
ern Scheldt, flows s. of the islands of South 
Beveland and Walcheren and empties into the 
North Sea at the city of Flushing; the right or 
northern arm, called the Eastern Scheldt, passes 
to the n. of South Beveland and North Beveland. 
The river is navigable for most of its 270-mi. 
length. 

SCHELLING, Friedrich Wilhelm Joseph von 

(1775-1854), German philosopher, born in Le- 
onberg, Wurttemberg, and educated at the Uni- 
versity of Tubingen. He served on the faculty of 
most of the leading universities in Germany and 
in 1841 was called to Berlin by Frederick William 
IV (q.v.). King of Prussia. The philosophy of 
Schelling underwent a continuing evolution. 
His original philosophy was based chiefly upon 
a close study of the views of the German philos- 
ophers Immanuel Kant and Johann Gottlieb 
Fichte and the Dutch philosopher Baruch Spi- 
noza (qq.v.). The distinguishing principle of this 
phase of his philosophy is the identity of sub- 
ject and object, the basis of an identity philoso- 
phy, or a system of identity, pantheistic in its 
general nature, equating God with the forces 
and laws of the universe. In the second period, 
rejecting pantheism (q.v.) as negative, he devel- 
oped his positive philosophy. In his positive 
philosophy Schelling defines human existence 
as the mode of seif-consciousness on the part of 
the Absolute. The unity of man with the Abso- 
lute is seen as necessary to a process in which 
the emergence of God as personality is effected 
by the personal character of human conscious- 
ness. 

Schelling wrote many works including Uber 
das Verhaltniss der bildenden Kunste zu der 
Natur (1807; Eng. trans.. The Philosophy of Art, 
1845), Philosophische Untersuchungen uber das 
Wesen der menschlichen Freiheit (1809; Eng. 
trans., Of Human Freedom , 1936), and fragments 
of a large projected but unpublished work Die 
Weltalter, which were translated into English as 
The Ages of the World (1942). 

SCHENECTADY, city in New York, and county 
seat of Schenectady Co., on the Mohawk R., 
about 16 miles n.w. of Albany. The city is an im- 
portant manufacturing center and the head- 
quarters of the Genera! Electric Company. In- 
dustries include electrical, atomic, and jet 
machinery and materials; diesel locomotives; 
electricity-insulating materials; plates and print- 
ing; concrete products; plastics; synthetic resins 
and varnishes; knitwear; and meat, dairy, and 
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ba%e% products. Schenectady is the site of 
Co'iege and University (q.v.), established 
*17 * 795 . Places of interest include pre-Revoiu- 
tionarv buildings, among them Saint George's 
Eoisccca. Church. The Schenectady Museum 
has collections on Tine arts and natural history. 
History. A settlement was established by the 
O-tcn cn the site of the city in 1661 and quickly 
became prosperous. In 1690 it was attacked by a 
horce o' French and Indians, who burned the 
village. Killed sixty of the settlers, and took thirty 
captives to Canada. Schenectady was rebuilt 
and was m.corpcrated in 1798. After the Ameri- 
can Revolution it became an important river 
port and in the 1830's it developed as a railroad 
center. Pep. (1960) 81,682; (1970) 77,859. 
SCHERZO lit., "joke" or "play"), in music, 
rapid, vigorous instrumental composition or 
movement, norm all v written in triple time, that 
is, with three beats to each measure; see Musi- 
cal Notation. Because of the fast tempo of a 
scherzo, the three beats are compressed into a 
single rhythmic unit, and each measure is given 
one count. A scherzo is usually the second or 
third movement of an extended work, such as a 
sonata, symphony, suite (qq.v.), or string quar- 
tet. Historically, the term dates from the early 
17th century. In 1607 the Italian composer Clau- 
dio Monteverdi (q.v.) wrote a collection of light, 
popular choral pieces entitled Scherzi Musical i 
("musical jokes"); and in 1616 another Italian 
composer, Antonio Cifra (1584-1629), produced 
a set of Scherzi Sacri ("sacred scherzos"). In the 
Instrumental music of the 17th century the term 
"scherzo" was used as a title for light pieces of 
irregular form; and in the sonatas of the 18th 
century the German composer Karl Philipp Em- 
anuel Bach (see under Bach), the direction alle- 
gretto scherzando (It., "quickly and jokingly") is 
applied to playful. Sight movements. The Aus- 
trian composer Josef Haydn (q.v.) was the first 
to use the term for the middle movement of a 
piano sonata; later he again used the word as a 
title for movements in a set of string quartets 
known as Cli Scherzi ("the scherzos", 1781 ). The 
modern scherzo was given its character by the 
German composer Ludwig van Beethoven (q.v.). 
Beethoven developed the form as a substitute 
for the minuet (q.v.) movement that, until about 
1800, was the customary middle movement of a 
large orchestral work. Haydn had already altered 
the stately character of the minuet, often mak- 
ing of it a brusque and rude peasant dance. The 
term "minuet" persisted, however, until the 
time of Beethoven. 

Wide Emotional Range. Modern scherzos 
vary greatly. Some of Beethoven's scherzos are 


frankly humorous; others, such as the scher-*- 
the Fifth Symphony (1809), are somber aw < 
flective. The Austrian composer Franz 
Schubert (q.v.) most closely follows Beetrw - 
as a great master of the scherzo. The scherzw 
the German composers Felix Mendelssohn 
under Mendelssohn) evoke a romantic fain. Un- 
filled with elves and sprites; and johar- 
Brahms (q.v.), in the scherzo of his Fourth 
phony (1884—85), wrote what is commonly c w 
sidered the finest example of the form c~. 
posed in the second half of the 19th cent- 
The scherzos in the symphonies of the Ausfr 
composer Anton Bruckner (q.v.) have a hea,. 
massive, peasant humor. Some 19th eery— 
composers used the scherzo as a vehicle for 
troducing into larger works distinctive natic~a 
material, such as folk dances; typical exampw 
are the scherzos in the symphonies of the RU : . 
sian composer Petr llich Tchaikovsky and tre 
Czechoslovakian composer Anton Dvora* 
(qq.v.). The four scherzo compositions for toe 
piano by Frederic Chopin (q.v.), of Poland, oc- 
cupy a prominent place in the evolution of tne 
scherzo as an independent form; with the ex- 
ception of the light and sunny Fourth Scherzc 
they are highly dramatic, gloomy, and some- 
what macabre. Other French composers wrote 
important scherzos, such as the Danse Macabre 
("Dance of Death", 1874) by Camille Saint- 
Saens, L'Apprenti Sorcier ("The Sorcerer's Ap- 
prentice", 1897) by Paul Dukas; the Scherzc 
Fantastique (1907-08) by the Russian composer 
Igor Stravinsky (qq.v.) is another independent 
composition in this form. No important innova- 
tions in scherzo composition have been made 
in the 20th century. 

SCHEVENINGEN, city and port of the Nether- 
lands, in South Holland Province, part of The 
Hague, on the North Sea, 2 miles n.w. of the city 
center, with which it is connected by several ca- 
nals. An important herring port, the city cans 
fish and manufactures fishing equipment, ice, 
and furniture. It has been a leading beach resort 
since 1818 and has extensive beaches and 
dunes, a marine radio station (1904), a light- 
house, and, in the Scheveningen Woods, a mini- 
ature children's village known as the Madu- 
rodam. Pop. (last separate count, 1960) 80,015. 
SCHIAPARELLI, Giovanni Virginio (1835-1910) 
Italian astronomer, born in Savigliano, and edu- 
cated at Turin University. He was director of the 
astronomy observatory at Milan from 1862 until 
1900, when he retired. He was the first to ob- 
serve the asteroid Hesperia, in 1861, and to 
identify the orbits of various comets and shoot- 
ing stars. He also made extensive studies of the 
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v.ercury, Venus, and Mars (qq.v.), and 
tne markings on Mars, which he called 
■ -as. His v\ ritings include Le StelJe Cadenti 
Seating Stars", 1873), and L'Astronomia nell ' 
±~ : ; c0 Test amen to ("Astronomy in the Old Tes- 
:i -enr 1903). 

SCHICK, Bela (1877-1967), Hungarian-Ameri- 
oediatrician, born in Boglar (now Balaton- 
Hungary, and educated at Karl Franz 
,e's:t> in Graz, Austria. He practiced medi- 
ae in \ienna beginning in 1902, and in the 
year joined the medical faculty of the Uni- 
of Vienna, serving as professor of pediat- 
- Vom 1918 to 1923. in the latter year he emi- 
tted to the United States and served as chief 
:ec atrician of Mt. Sinai Hospital in New York 
Cf. from 1923 to 1942 and as professor of dis- 
uses of children at Columbia University from 
"936 to 1942. Schick is best known for his devel- 
opment in 1913 of the Schick test for determin- 
ing immunity or susceptibility to diphtheria 
q.v). In administering the Schick test a weak 
solution of diphtheria toxin is injected into the 
skin: if a red spot develops at the point of injec- 
tion the subject is susceptible to diphtheria, 
whereas lack of reddening indicates immunity 
to the disease. Schick also made important 
studies of scarlet fever, tuberculosis, the nutri- 
tional needs of newborn children, and the ef- 
fects of concentrated feeding during childhood. 
SCHIEDAM, city of the Netherlands, in South 
Holland Province, on the Lower Rhine R., 3 
miles w. of Rotterdam. It is noted for the distilla- 
tion of gin that is exported throughout the 
world. It also has shipyards, and factories that 
manufacture chemicals and glass. Pop. (1972 
est.) 82,967. 

SCHILLER, Johann Christoph Friedrich von 

(1759-1805), German poet, dramatist, philoso- 
pher, and historian, born in Marbach, Wurttem- 
berg, and educated at the military school of the 
duke of Wurttemberg. Schiller studied law and 
then medicine; in 1780 he was appointed physi- 
cian to a military regiment stationed in Stuttgart. 
Asa student Schiller wrote poetry and finished 
his first play. Die Rauber ("The Robbers", 1781), 
which was successfully presented in 1782 at the 
National Theater in Mannheim. Arrested by the 
duke for leaving Wurttemberg without permis- 
sion in order to witness the production, Schiller 
was forbidden to publish further dramatic 
works, and in September, 1782, he escaped from 
Wurttemberg. 


Early Dramas. During the next ten years Y 
Wed and wrote, often under assumed names 1 
avoid discovery and possible extradition t 
Wurttemberg, in various parts of Germany, ir 
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eluding Mannheim, Leipzig, Dresden, and Wei- 
mar. Schiller completed the tragedy Kabale und 
Liebe ("Intrigue and Love", 1783) and began 
work on the drama Don Carlos (1787; Eng. 
trans., 1795) in 1783 at Mannheim, where for the 
next year he was official dramatist for the 
Mannheim theater. His plays, which stressed 
personal liberty and morality, had great drama- 
tic power. The idealistic Don Carlos , the first of 
his plays to be written in blank verse, which also 
deals with the struggle against official oppres- 
sion, marks a transition to a more classical style 
of writing. 

Influence of Goethe. During the following 
years Schiller devoted himself chiefly to histori- 
cal and philosophical works. On the strength of 
his Geschichte des Abfalfs der Vereinigten Nie- 
derlande von der Spanischen Regierung ("The 
Defection of the Netherlands", 1788) and 
through the recommendation of the German 
poet Johann Wolfgang von Goethe (q.v.), Schil- 
ler was appointed professor of history at the 
University of Jena in 1790. Schiller and Goethe 
first met in Jena two years later and subse- 
quently formed a close friendship that proved 
intellectually stimulating to both men, then re- 
garded as the two leading figures in contempo- 
rary German literature; see German Literature: 
The Classical Period. 

Through Goethe's influence Schiller turned 
from philosophical writing back to the writing 
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zofAr, anc pla\ 5 , and his last years proved to 
o- me most product!'. e of his life. In 1799 he 
completed his masterpiece, Wallenstein, a 
h'^:ee-zah v.ork in verse that includes a narra- 
te prologue, Wallensteins Lager ("Wallen- 
stein's Camp"’), and the two full-length dramas 
D : e Ficco'omini (Eng. trans., The Piccolomini , 
~ 3% and Wallensteins Tod (Eng. trans.. The 
Death of Wallenstein, 1800). Based on events of 
the Thirty Years' War (q.v.), this work is consid- 
ered one or the greatest historical dramas in 
world SYerature. 

Weimar Period. Late in 1799 Schiller settled 
permanently in Weimar, where he subsequently 
completed the verse dramas Maria Stuart (1800; 
Eng. trans., 1800), Die Jungfrau von Orleans 
(■ The Maid of Orleans' - ', 1801), Die Braut von 
Messina ("The Bride from Messina", 1803), and 
Wilheim Tell (1804). At the time of his death he 
was at work on the tragedy Demetrius. 

Other Works. Schi'ier is regarded as the great- 
est dramatist in the history-' of the German thea- 
ter and one of the greatest of all European dra- 
matists (see Drama: German Drama). His plays 
are characterized by moral idealism, strong opti- 
mism, eloquent poetic diction, a classic sense of 
form, and powerful intellectual and emotional 
appeal. Schiller also translated foreign plays into 
German, including Macbeth by the English dra- 
matist William Shakespeare and Phedre by the 
French dramatic poet Jean Baptiste Racine 
(qq.v.). His historical works include the Ges- 
chichte des Dreissigjahngen Krieges ("History 
of the Thirty Years' War", 1791-93). Among his 
philosophical works are the Brief e uber die 
Asthetische Erziehung des Menschen ("Letters 
on the Aesthetic Education of Man", 1795) and 
Uber \aive und Sentimentalische Dichtung 
("On Naive and Sentimental Poetry", 1795-96). 
His poetic works include the philosophical lyric 
"Das ideal und das Leben" ("Ideal and Life", 
1796); the famous " Das Lied von der Glocke" 
("The Song of the Beil", 1800); and the hymn 
"An die Freude " ("Ode to joy, 1785), which was 
set to music by the German composer Ludwig 
van Beethoven (q.v.) in the choral finale of his 
Ninth Symphony. 

English translations of Schiller's complete 
works appeared in 1846—49. 

SCHIPPERKE (Flemish, "little captain"), small 
dog derived several centuries ago in the Flemish 
provinces of the Netherlands (now comprising 
Belgium), from a black sheep dog known as the 
Leauvenaar. The schipperke was known as the 
spits or spitske until 1888, when it was given its 
present name in compliment to the proprietor 
of a Belgian canal-boat line who was instrumen- 


tal in promoting interest in the breed; f> 
these dogs as watchdogs on his boats. 7r>~ 
w'as imported into the United States aboir 
same time and since about 1929 has her-.-, 
fairly popular in this country, it functions m 
as a watchdog and pet; sometimes it is 
ployed in hunting small game such as moles >- 
rabbits. The schipperke weighs up to IS f 
has a foxlike head; a small black nose; s^ .. 
what oval-shaped eyes, dark brown in co;c'a~ : 
unusually intelligent and alert in expression 
angular ears; a short, thick-set body; stra.s- 
forelegs; and muscular hindquarters. The ccs 
solid black in color, is abundant and somevY - 
rough, and forms a heavy ruff about the neo 
SCHIRRA, Walter M(arty), Jr. (1923- 
American astronaut, born in Hackensack, 

He attended Newark College of Engineer;-^ 
from 1940 until 1942, when he withdrew tc at- 
tend the United States Naval Academy at An- 
napolis, Md. After graduating from Annapolis Y 
1945, Schirra took flight training at the Pensa- 
cola Naval Air Station. His combat experience 
was limited to the Korean War, in which he flew 
missions and was decorated three times, Y 
1959, while serving as a Navy test pilot, he was 
selected by the National Aeronautics and Space 
Administration (NASA) for training as an astro- 
naut (q.v.). In October, 1962, Schirra made his 
first flight in space, in the Mercury Project one- 
man capsule. Sigma VII, which made six orbits 
of the earth; in December, 1965, he commandec 
the Gemini VI capsule in a mission which in- 


Walter Schirra waits while his space suit is adjusted 
before a launching at Cape Kennedy , Fla. wide wer e 
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rendezvous and docking maneuvers. In 
1968, Schirra made his third space 
• cp in the three-man Apollo VII craft, ac- 
;c; n ; ed bv two other astronauts. Air Force 
vna.nt Colonel Donn F. Eisele (1930- ) and 

T^; e Walter Cunningham (1932- ), a civil- 

. re t 6ree completed 163 orbits of the earth 
1 P even days. In 1969 he retired from NASA to 
v’’ private industry; in 1973 he was elected 
m airman of Sernco, Inc., an engineering serv- 
\ e5 company in Los Angeles, Calif. See also As- 


'«,c\a.ct:cs. 

SCHISM. WESTERN or SCHISM, GREAT, dis- 
. G y on 0 f communion in the Western Christian 
r rirc h (see Roman Catholic Church) that arose 
cf a disputed claim to the succession to the 
cacai throne (see Pope). It existed from 1378 to 
On the death of Pope Gregory XI (1330?- 
-3v Bartolomeo Prignano, a Neapolitan, was 
rnosen pope by the majority of the cardinals in 
a conclave in Rome; he took the name Urban VI 
iSe e under Urban). Soon afterward, however, a 
number of these cardinals withdrew and re- 
voked the election. They declared it a forced 
emotion, caused by the violence in Rome, 
which had, according to them, overawed the 
conclave. In consequence they chose another 
pope, who took the name Clement VII (see 
under Clement). The latter fixed his seat in Avi- 
gnon (q.v.), France, and Urban V! remained in 
Rome. Each party had its adherents, and in each 
a rival succession was maintained until the con- 
vocation of the Council of Pisa in 1409. In this 
assembly both popes, the Roman pope Gregory 
XI i (1327?— 141 7) and the Avignon pope (or Anti- 
pope) Benedict XIII (see under Benedict), were 
deposed, and a third, Alexander V (1340?-1410), 
was elected to be the sole pope. Benedict re- 
fused to comply, however, so the schism for- 
mally ended only in 1417, with the election of 
Martin V (see under Martin) by the Council of 
Constance; see Constance, Council of. At this 
time Antipope john XXIII (see under }oh n), who 
had succeeded Alexander V, was deposed; 
Gregory XII resigned; and the claims of Benedict 
XII! were dismissed. 

SCHIST, term applied to any of several meta- 
morphic rocks in which the crystals of the pre- 
dominating mineral are aligned in parallel 
layers, forming a large number of close, well-de- 
veloped foliations. Schistose rocks are easily 
broken along a lamination, or schistosity, into 
thin, flaky plates. The various schistose rocks are 
named and characterized according to the pre- 
dominating mineral which produces the folia- 
tion. Among the important schists are mica 
schist, hornblende schist, chlorite schist, and 


talc schist. Quartz is usually the most predomi- 
nant secondary mineral. The commonest schist- 
ose rock and, second to gneisses (see Cnesss), 
the commonest metamorphic rock is mica 
schist. Mica schist is composed of mica (q.v.), 
usually in the form of biotite or muscovite, and 
smaller amounts of quartz. Schists which con- 
tain important accessory minerals are character- 
ized by the accessory mineral. Garnet-mica 
schist is a mica schist containing crystals of gar- 
net (q.v.). See also Geology: Petrology. 
SCHISTOSOMIASIS, or B1LHARZSASIS, or SNAIL 
FEVER, disease caused by the infestation of the 
human body by flukes (q.v.), commonly called 
blood flukes, of the genus Schistosoma , belong- 
ing to the family Schistosomatidae. In many 
tropica! and subtropical countries these flukes 
cause serious diseases; although rarely produc- 
ing disease in temperate countries, they are 
widespread in the Temperate Zone. It is esti- 
mated that 150 to 200 million persons through- 
out the world are afflicted with diseases caused 
by blood flukes. Blood fiukes spend most of 
their life cycle in two hosts; the adult stage is 
spent in a mammal, such as man, and the imma- 
ture stages are spent in certain snails. Eggs dis- 
charged from man, the definitive host, hatch 
into larval forms in fresh water from which the 
larvae, miracidium, invade the snail (only spe- 
cific snails will do), that acts as an intermediate 
host. The larval form of the parasite undergoes 
partial maturation in the snail, then escapes 
back into the water, as mature larvae called cer- 
cariae. They penetrate the skin of man from the 
water and then migrate through the blood ves- 
sels to specific capillaries as maturation com- 
pletes. There they remain and lay eggs. 

Blood Flukes in Man. Three species produce 
serious diseases. These are 5. hematobium, 5. 
mansoni, and 5. japonicum, found in the tropics 
and in the Orient. About eight other species are 
known to produce irritations of the skin, com- 
monly called swimmer's itch, of bathers in the 
lakes of the north-central United States, espe- 
cially Michigan and Wisconsin, and of Canada, 
especially Manitoba. Only the species of blood 
flukes producing serious disease are described 
in this article. 

The Egyptian blood fluke, S. hematobium, is 
distinguished from the other blood flukes by its 
yellow eggs, that are characterized by a spine on 
one end. Calcified eggs of the Egyptian blood 
fluke have been found in the urinary tracts of 
mummies in the tombs of Egypt. This worm was 
first described by the German physician Theo- 
dor Bilharz (1825-62) in 1851. The adult male 
Egyptian blood fluke is about % in. long. The 
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bodv or' toe rna le has two lateral flaps of tissue 
that almost meet on the ventral surface of the 
bcd%, ‘orrrring a canal for the reception of the 
fema’e during mating. The adult female is about 
y m. Ion g and is much thinner than the male. 
Tne cercariae of the Egyptian blood fluke pierce 
the skin o r mucous membranes when a human 
bathes In infested water. Piercing the tissues, 
the cercariae make their way through the biood 
stream, in six to ten weeks they mature and be- 
come adult flukes. Eventually the flukes reach 
the venules and capillaries of the bladder. The 
flukes mate and deposit their eggs that, acting 
as foreign proteins, give rise to a severe inflam- 
matory reaction in the walls of the bladder. The 
eggs dissolve the tissues of the bladder wall and 
find their way to the interior of the bladder; 
during their course through the bladder wall, 
hemorrhages are produced, causing bloody 
urine and pain during urination. Eggs can be 
found in the urine on microscopic examination. 

The rectal blood fluke, 5. mansoni, and the 
fapanese blood fluke, 5. japonicum, concentrate 
in the blood vessels of the large intestine and 
liver. Eggs are discharged in the stools but some 
are carried up the portal veins to the liver where 
they cause inflammation and scarring, eventu- 
al^ causing cirrhosis, with enlargement of liver 
and spleen and, because of obstruction to blood 
flow through the liver, enlargement of veins, 
particularly in the esophagus (esophageal vari- 
ces), that are prone to rupture, causing serious 
hemorrhage. The fluke, 5. mansoni , is of particu- 
lar importance in Puerto Rico. 

Effects and Treatment. Untreated schistoso- 
miasis may result in death. Various agents, such 
as fuadin and tartar emetic, have been used in 
the treatment of the disease. 

None of the available drugs, however, is both 
completely effective and safe, and until such a 
drug is found, the best attack on schistosomiasis 
is preventive, including proper disposal of 
human wastes and extermination of snails in en- 
demic areas. Recent development of blood tests 
has made the diagnosis of schistosomiasis much 
easier. L J V 

SCHIZOMYCETES. See Bacteria. 
SCHIZOPHRENIA. See Mental Disorders: Psy- 
choses: Schizophrenia . 

SCH LEG EL, name of two German writers who 
w'ere brothers. 

August Wilhelm von Schlegel ( 1767 - 1845 ), 
critic, translator, and editor, bom in Hannover' 
and educated at the University of Gottingen. He 
was the leading critic of the Romantic school of 
German literature, and with his brother Frie- 
drich, who was the principal philosopher of the 
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early part of the movement, founded and edited 
the Athenaeum (1798-1810), the chief journal of 
the early German Romantic movement; see Ro- 
manticism. As a critic, August von Schlegel was 
noted for the doctrine that the aim of literary 
criticism should be the understanding of the in- 
dividuality and originality of a literary work 
rather than an evaluation based on the applica- 
tion of previously promulgated aesthetic stand- 
ards. Schlegel's best-known and most influential 
work of literary criticism is Lectures on Dra- 
matic Art and Literature (1809-11; Eng. trans., 
1815). He was an outstanding translator, espe- 
cially noted for his translations of seventeen of 
the plays of William Shakespeare (q.v.) made 
from 1797 to 1810. Through Schlegel's transla- 
tions the plays became widely popular in Ger- 
many and had a great influence on German 
drama. His translations from the Spanish dra- 
ma, Spanisches Theater (2 vol., 1803-09), first 
brought to the attention of the German public 
the works of the Spanish playwright Pedro Cald- 
eron de la Barca (q.v.). Other works of August 
von Schlegel include poetry and the drama Ion 
(1803). In addition to writing, he lectured on art 
and literature and was a professor at Bonn Uni- 
versity between 1818 and 1845. 

Friedrich von Schlegel (1772-1829), critic and 
philosopher, born in Hannover, and educated at 
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^diversities of Gottingen and Leipzig. From 
, * T9S he was the leading philosopher of 

Pa ,| v Romantic movement in German litera- 
• rr- exDOunding his ideas in the Athenaeum . 
subsequently edited several other journals 
also lectured on philosophy, history, and lit- 
SchlegeTs most important work, On the 
- zeechand Wisdom of India (1808), helped es- 
•anlsh the modern science of comparative phi- 
.: iJO v. He also published a number of his lec- 
the novel Lucinde (1799; Eng. trans., 
■^3-15), and the tragedy Alarcos (1802). 
SCHLEIDEN, Matthias Jakob (1804-81), Ger- 
ran botanist, bom in Hamburg, and educated 
i ?i ;av, at Heidelberg and botany and medicine 
a‘ the universities of Gottingen, Berlin, and 
ana. He served as professor of botany at the 
university of jena from 1839 to 1863 and at the 
university in Dorpat (now Tartu, Estonian S.S.R.) 
'rom 1863 to 1864. Schleiden then retired from 
teaching to devote himself to botanical re- 
search. At a time when most botanists limited 
themselves to systematic botany, that is, the 
naming and describing of plants, Schleiden 
began examining plant tissue microscopically 
and discovered that plants are made up of cells; 
see Qil. His discovery led to the formulation of 
the celebrated cell theory (see Embryology) by 
the German physiologist Theodore Schwann 
,q.v.} ( which states that all living organisms are 
made up of cells. Schleiden also recognized the 
importance of the cell nucleus in the propaga- 
tion of cells. 

SCHLEIERMACHER, Friedrich Ernst Daniel 

(1768-1834), German theologian and philoso- 
pher, born in Breslau (now Wroclaw, Poland). 
His early education was in Moravian schools, 
but he was later ordained in the Reformed 
Church. The strain of Pietism (q.v.) was strong in 
his writings, which also show the influence of 
the German Romantics, particularly Friedrich 
von Schlegel (see under Schlegel). In 1809 he 
became pastor of Trinity Church in Berlin and 
dean of the theological school of the university 
m that city in 1810. Thereafter, for almost 
twenty-five years, he dominated Protestant 
thought in Germany; see Theology. Through his 
strong opposition to attitudes of the Enlighten- 
ment, which, he believed, confused the unique 
essence of religion with metaphysical questions 
and petty moralism, Schleiermacher became a 
major figure in the reform of Protestant theol- 
ogy; see Enlightenment, Age of. Fundamental to 
his understanding of "cultural theology" was his 
recognition that the relationship between cul- 
ture and faith was based upon the interactions 
and the eternal quality of the relationship be- 


tween God and His world. Thus, religious life 
was participation with the eternal, rather than 
assent to a set of statements on ultimate ques- 
tions. Among his works, some of which show a 
trace of the pantheism (q.v.) of the Dutch phi- 
losopher Baruch Spinoza (q.v.), are Oder die Re- 
ligion: Reden an die Gebildeten unter ihren 
Verachtern (1799; Eng. trans.. Religion: Speeches 
to Its Cultured Despisers, 1893); Xlonologen 
(1800; Eng. trans., The Soliloquies , 1926); and 
Der ChristHche Ciaube nach den Crundsatzen 
der evangelischen Kirche (1821-22 and 1830-31; 
Eng. trans.. The Christian Faith , 1928). 
SCHLESINGER, name of two American histori- 
ans who were father and son. 

Arthur Meier Schiesirtger (1888-1965), born in 
Xenia, Ohio, and educated at Ohio State and 
Columbia universities. He taught (1912-19) 
American history at Ohio State University, was 
(1919-24) professor and head of the history de- 
partment at the State University of Iowa, now 
the University of Iowa, and then became 
(1924-54) professor of history at Harvard Uni- 
versity. A member of many learned societies, in 
1942 he was president of the American Histori- 
cal Association. Schlesinger's works are notable 
for their keen insight into the sociological 
forces that shaped American history. They in- 
clude New Viewpoints in American History 
(1922), The Rise of the City (1933), and The Po- 
litical and Social Growth of the American Peo- 
ple , 1865-1940 (1941). With the American histo- 
rian Dixon Ryan Fox (1887-1945), Schlesinger 
edited A History of American Life (13 voL, 
1927-48). 

Arthur Meier Schlesinger, Jr. (1917- ), born 
in Columbus, Ohio, and educated at Harvard 
University. He was associate professor of history 
at Harvard from 1946 to 1954, and professor 
from 1954 to 1961. In 1952, 1956, and 1960 he 
was a campaign staff member for the Demo- 
cratic Presidential candidate. When the success- 
ful 1960 candidate, John Fitzgerald Kennedy 
(q.v.), took office he appointed Schlesinger spe- 
cial assistant; and Schlesinger later wrote an ac- 
count of the Kennedy administration, A Thou- 
sand Days: John F. Kennedy in the White House 
(1965, Pulitzer Prize for biography, 1966). 

Schlesinger resigned in 1964, shortly after 
Kennedy's assassination, and in 1967 became 
professor of humanities at the City University of 
New York. He wrote The Age of Jackson (1945; 
Pulitzer Prize for history, 1946), The Age of Roo- 
sevelt (3 voL, 1957-60), The Politics of Hope 
(1963), Bitter Heritage (1967), and The Imperial 
Presidency (1973), a study of the gradual accrual 
of Presidential powers. 
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SCHLESWIG, former auchy of Denmark. In 
- '/„ 2 s v, rested from Denmark by Prussia 
Austria and t'/.c years later, following the 
c & -. e ~ Weeks” War (q.v.), it was annexed to 
Prussia as oar! of the province of Schleswig— 
HoNteln ;c,v.v In 1919, after the end of World 
War a plebiscite was held in accordance with 
the Wear* o* Versailles; as a result of the plebi- 
scite, tine v part of Schlesw ig was incorporated 
into Denmark and the s. part into Germany. The 
Danish part of Schleswig is divided into the 
counties of Aabenraa-Sonderborg, Haderslev, 
and Tender. See Denmark: History; Jutland. 
SCHLESWIG-HOLSTEIN, State of West Ger- 
many bounded on the v by Denmark, on the E. 
by the Baltic Sea and East Germany on the s. by 
the States of Hamburg and Lower Saxony, and 
on the w. by the North Sea. It includes a number 
of islands in the Baltic and North seas. Kiel is the 
capital and largest city. Lubeck and Flensburg 
are the other main cities. The State contains the 
lower half of the Jutland Peninsula which is part 
of the v German plain. The low, harborless w. 
coast is mainly reclaimed marsh. The center of 
the peninsula is a sandy upland, which rises to 
the steep, rocky E. coast. This coast is cut by nu- 
merous long, narrow inlets. The main rivers are 
the Eider and the Elbe. The Nord-Ostsee Canal 
(q.v.) extends s.w. from Kiel Bay to the Elbe R. 
There are a number of lakes in the n.e. Area, 6046 
sq.mi,; pop. (1971 est.) 2,543,200. 

Agriculture is the chief economic activity, and 
wheat, rye, oats, barley, potatoes, and beets are 
the main crops. Schleswig-Holstein is famous 

Kiel , the capital and chief port of Schleswig-Holstein. 

German Tourist Information Office 


for its cattle, which are exported ail ove •- 
world for breeding purposes. Poultry rr^. 
and sheep are also raised. Fishing is carrier 
extensively. Shipbuilding is one of the prl-- 
industries. Other major industries are mam 
construction, electrical engineering, and re- 
processing. 

Under the 1949 constitution, the State is g:,. 
erned by a cabinet, headed by a minister-pv-; 
dent. The cabinet is responsible to a papula- , 
elected diet. 

History. The duchies of Schleswig and He . 
stein long figured prominently in the politics 
history of n.w. Europe. The Danes always re- 
garded Schleswig as Danish, and Holstein had a- 
an early period become completely German- 
ized. in 1460 Schleswig and Holstein became a - 
lied to the Danish government when an heir:. 
Schleswig and Holstein became Christian ; 
( see under Christian), King of Denmark. The, 
remained legally separate, however, from Den- 
mark. Frederick VII (q.v.). King of Denmark, in 
1846 announced his intention of incorporating 
them into Denmark. The people of Schleswig- 
Holstein rebelled and appealed to Germany tor 
military aid. Prussian troops and Schleswig-Hol- 
stein forces drove the Danes from Schleswig. In 
1849 aided by Britain, Russia, and France, Den- 
mark renewed the struggle, and eventually Prus- 
sia abandoned Schleswig-Holstein. 

In 1864 German and Austrian forces advanced 
into Schleswig. Christian IX (see under Chris- 
tian), King of Denmark, had to relinquish his 
claims to Schleswig and Holstein. Under the 
terms of the Treaty of Vienna, written in 1864, 
the duchies of Schleswig and Holstein were 
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v.-pd to Austria and Prussia; see Vienna, Treaty 
V/r^e terms of the Convention of Gastein in 
cave the administration of Schleswig to 
> and that of Holstein to Austria. The 
s-b^ions of these rival powers soon led to the 
L- e" Weeks' War (q.v.) # which was followed 
’’ t h e formal incorporation of Schleswig-Hol- 
including the former duchy of Lauenburg, 
as a province of Prussia. 

" Among the terms of the Treaty of Versailles 
r. puing World War I was a provision calling 
a plebiscite in Schleswig; see Versailles, 
7- ;4jT v of The northern zone, which voted three 
one for Denmark, was incorporated into 
Denmark. The southern zone voted overwhelm- 
> iS : V in favor of Germany, and became part of 
Schleswig-Holstein in Germany; see Denmark: 
H.'srorv; Schleswig. At the end of World War II, 
German Schleswig-Holstein was included in the 
British Zone of Occupation, and became a State 
of the Federal Republic of Germany in 1949. 
SCHLEY, Winfield Scott (1839-1911), Ameri- 
can naval officer, born in Frederick County, Md. 
He graduated from the United States Naval 
Academy in 1860 and served on the Union side 
throughout the American Civil War. In 1884 he 
commanded the naval expedition that found 
American arctic explorer Adolphus Washington 
Greely (q.v.) and the six survivors of his party at 
Cape Sabine, Grinnell Land, in the Northwest 
Territories. 

At the outbreak of the Spanish-American War 
(q.v.) in 1898, Schley was placed in command of 
the so-called Flying Squadron. Ordered to search 
for the Spanish fleet, he found and blockaded it 
in the harbor of Santiago de Cuba (q.v.). When 
the Spanish fleet was destroyed at the Battle of 
Santiago (q.v.) on July 3, 1898, Schley was in ac- 
tive command because the chief commander. 
Rear Admiral William Thomas Sampson (1840- 
1902 ) was temporarily absent. The question of 
whether Schley or Sampson deserved credit for 
the victory became the subject of bitter contro- 
versy. Schley received much public acclaim, 
however, and retired after the war as a rear ad- 
miral. Subsequently his conduct during the Bat- 
tle of Santiago became the subject of so much 
criticism that he asked for a court of inquiry to 
investigate charges brought against him. The 
judgment of the court was that Schley's man- 
agement of the engagement had been negli- 
gent. 

SCHLIEMANN, Heinrich (1822-90), German 
archeologist, born in the duchy of Mecklen- 
burg-Schwerin (now part of East Germany). As a 
boy he developed a love for Homeric (see 
Homer) legend and a desire to prove its histori- 


cal accuracy by archeological excavation. His 
formal education ended when he was appren- 
ticed to a grocer at the age of fourteen. Subse- 
quently he became a successful businessman in 
Russia and traveled widely; he became a United 
States citizen while he was in California in 1850, 
when that State joined the Union. He retired 
from business with a large fortune in 1863 and 
devoted himself and his fortune to the fulfill- 
ment of his boyhood dream. 

In 1870 he began excavations on the hill of 
Hissarlik, in present-day Turkey, where he be- 
lieved the remains of the ancient city of Troy 
(q.v.) would be found. He discovered several 
layers of cities and proclaimed the second city 
from the bottom to be the Homeric city of Troy. 
Later, however, it was discovered that the ruins 
were those of an even earlier settlement and 
that Homeric Troy was at a higher level. From 
1876 to 1878 Schliemann excavated the tombs of 
the Mycenaean kings at Mycenae (q.v.), in 
Greece; see also Mycenaean Art and Architec- 
ture. Also in Greece, he made excavations at 
Ithaca (Ithaki) in 1878 and at Orchomenus in 
1881-82. In 1884-85 he unearthed the ruins of 
the great palace at Tiryns (q.v.), Greece. Because 
of Schliemann's discoveries, most scholars be- 
lieve that Homer's account of the Trojan War 
(q.v.) is probably historically accurate. 
SCHMALKALD1C LEAGUE, defensive alliance, 
organized by the German Protestant princes at 
Schmalkalden, Thuringia, February, 1531. Chief 
among the organizers were the future elector of 
Saxony John Frederick (1503-54) and the land- 
grave of Hesse Philip the Magnanimous (1504- 
67). The object of the alliance was the defense 
of the political freedom and religion of the Prot- 
estants against the power of Charles V (q.v.). 
Holy Roman Emperor. The league greatly aided 
the spread of the Reformation (q.v.) in Ger- 
many. In 1546, however, Charles declared war 
on the league and in 1547 he totally defeated 
the Protestant forces in a battle at Muhlberg, 
Saxony. 

SCHNABEL, Artur (1882-1951), Austrian pian- 
ist, composer, and teacher, born in Lipnik (now 
in Czechoslovakia). He studied music in Vienna 
under the Polish pianist Theodor Leschetizky 
(q.v.). From 1919 to 1933 Schnabel taught at the 
Hochschule fur Musik in Berlin. During this 
time he made several concert tours, and in 1938 
he settled in the United States. As a performer, 
Schnabel was particularly well known for his in- 
terpretations of the sonatas and concertos of 
the German composer Ludwig van Beethoven 
(q.v.), and he prepared a new edition of the 
Beethoven piano sonatas (1936). With the Hun- 
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rj' ir , .~ 's: K ah Fesch (18^3-1944), he 

v.. ; -c. >; . ohr. sonatas of the composers 

V, _ ‘ca'M A^aaeus Mozart, or' Austria, and of 
'--a—,;., Srarms sqa.v.;, o* Germany. Schna- 
«oe 3 comcosTions include three symphonies 
for c'chesrra. several chamber works, and Rhap- 

SCHSALZER, dog existing in three varieties, 
3,3-:. sta-aamj or medium-sized, and miniature; 
jre giant and standard schnauzers are working 
dogs, the miniature is a terrier. The earliest of 
the ft'ee var.eties to develop was the standard 
scnna^zen which originated several hundred 
vears ago in \\ urttemberg and Bavaria, Ger- 
man’,. This type of schnauzer, 17 to 20 in. high at 
the srcu cer, was first used as a sheep dog. In 
recent times it has been used in Germany as a 
watchcog and for police work, and in warfare as 
a Red Cross aid and for carrying dispatches. In 
order to obtain a larger-sized dog with the same 
genera! characteristics as the medium-sized 
schnauzer. the inhabitants of Swabia, in the 
south of Bavaria, crossed the medium-sized 
schnauzer with larger dogs, including the black 
great Dane. The result of these crossings, the 
giant schnauzer, 217 to 257 in. high at the 
shoulder, was at first used for cattle driving; in 
the first half of the 20th century it was used in 
Germany chiefly as a watchdog for large indus- 
trial plants and for police work. The miniature 
schnauzer was derived toward the end of the 
19th century- from the standard-sized schnauzer 
by crossing small specimens of the standard 
with a small black breed of German dog known 
as the Affenpinscher. The miniature, about 12% 
in. high at the shoulder, is used chiefly as a pet; 
it has become fairly popular in the United States 
since about 1933, The characteristics of the 
three varieties are similar. The schnauzer has an 
elongated head; dark-brown oval-shaped eyes 
under heavy eyebrows; small, v-shaped ears; a 
fairly broad chest; and a tail 1 or 2 in. long. The 
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dog has a hard, wiry coat which is pepper- 
salt in color (small black and white spot- 
mingled), black and tan, or solid black. 
SCHNITZLER, Arthur (1862-1931), Aus*r- 
physician, dramatist, and novelist, bom - 
Vienna. He studied medicine at the Unive^- 
of Vienna and was a practicing physician : - 
1894, when he began to devote himself exc ■ . 
sively to writing. Schnitzler is generally regarde- 
as one of the foremost impressionist writer- - 
German literature. In 1891 he formed the 
called Young Vienna group with the Austria* 
poet and dramatist Hugo von Hofmannstha 
(q.v.) and several other contemporary write'; 

Neither religious nor idealistic, Schnitzle- 
produced striking works in a lucid, serene style 
dealing with three recurrent themes, human re- 
lationships, injustice and prejudice, and fear c* 
old age and death. He explored the problems c ; 
the relationship between man and woman 7 
plays such as AnatoJ (1893; Eng. trans., 1914;, 
and Reigen (1920, known as La Ronde), alt c ; 
which are set against the background of the 
sensuous, romantic life of his contemporary 
Viennese. Schnitzler chronicled the anti-Semi- 
tism prevalent in his time in the novel Der VVeg 
ins Freie (1908; Eng. trans., The Road to the 
Open) and the tragedy Professor Bernhard 
(1912; Eng. trans., 1913). As Schnitzler ap- 
proached middle age, he became obsessed with 
the fear of old age and death and this was re- 
flected in his novels Beatrice (1913) and Casano- 
va's Heimfahrt ( Casanova's Homecoming , 1918). 

Schnitzler was in close contact with the re- 
nowned Austrian physician and founder of psy- 
choanalysis, Sigmund Freud (q.v.), with whom 
he shared many medical and psychological 
opinions. Among Schnitzler's other works are 
Der grune Kakadu (1899; Eng. trans., The Creen 
Cockatoo), Leutnant Custl (1901; Eng. trans., 
None but the Brave , 1926), Fraulein Else (1924; 
Eng. trans., 1925), and Rhapsody (1925). See Ger- 
man Literature: Naturalism. 

SCHOFIELD, John McAllister (1831-1906), 
American army officer, born in Gerry, N.Y., and 
educated at the United States Military Academy, 
where he taught from 1855 to 1860. In 1861, at 
the beginning of the American Civil War, he 
joined the Union forces and received a commis- 
sion as a major in a regiment of Missouri volun- 
teers. He received several promotions during 
the war. In 1864 he commanded the XXIII Corps 
and the Army of the Ohio in the Atlanta cam- 
paign of Union general William Tecumseh Sher- 
man (see under Sherman). Later that year, in 
Tennessee, Schofield opposed Confederate 
general John Bell Hood (q.v.) at the battles of 
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and Nashville: see Franklin, Battle of; 

\ a i - , Battle of. 

V: e r the war, in 1868-69, Schofield served as 
^metarv 0 f war under President Andrew john- 
In 1872 he was sent on a mission to 
T P Hawaiian Islands, and his recommendations 
^■seauendy led to the establishment of Pearl 
-^a'hor as an American naval base. From 1876 to 
* 5 g- p : e was superintendent of the U.S. Military 
A:adem>, and in 1888 he was appointed com- 
^anding general of the U.S. Army. He retired in 
0595 with the rank of lieutenant general. Scho- 
fed wrote an autobiography, Forty-Six Years in 
rhe Army (1897). 

SCHOLASTICISM, philosophical and theolog- 
ca: movement which was dominant in the me- 
dieval Christian schools and universities of Eu- 
mce from about the middle of the 11th century 
to about the middle of the 15th century. Scho- 
:ast:clsm attempted to use natural human rea- 
son and, in particular, the philosophy and 
science of the Greek philosopher Aristotle to 
understand the supernatural content of Chris- 
tian revelation. The ultimate ideal of the move- 
ment was to integrate into an ordered system 
both the natural wisdom of Greece and Rome 
and the religious wisdom of Christianity. The 
term "Scholasticism" is used also in a wider 
sense to signify the spirit and methods charac- 
teristic of this period of thought, or any similar 
spirit and attitude toward learning found in 
other periods of history. The term "Scholastic", 
which originally designated the heads of the 
medieval monastic or cathedral schools from 
which the universities developed, finally came 
to be applied to anyone teaching philosophy or 
theology in such schools or universities. 

Principal Characteristics. Scholastic thinkers 
held a wide variety of doctrines in both philoso- 
phy and theology. What gives unity to the 
whole Scholastic movement are the common 
asms, attitudes, and methods generally accepted 
by all its members. The chief concern of the 
Scholastics was not to discover new facts but to 
integrate the knowledge already acquired sepa- 
rately by Greek reasoning and Christian revela- 
tion. This concern is one of the most character- 
istic differences between Scholasticism and 
modern thought since the Renaissance. 

The basic aim of the Scholastics determined 
certain common attitudes, the most important 
of which was the conviction of the fundamental 
harmony between reason and revelation. The 
Scholastics maintained that the same God was 
the source of both types of knowledge and that 
truth was one of His chief attributes, so that He 
could not contradict Himself in these two ways 


of speaking to men. Any apparent opposition 
between revelation and reason could be traced 
back either to an incorrect use of reason or to 
an inaccurate interpretation of the words of rev- 
elation. Because the Scholastics believed that 
revelation was the direct teaching of God Him- 
self, it possessed for them a higher degree of 
truth and certitude than did natural reason. In 
apparent conflicts between religious faith and 
philosophical reasoning, faith was thus always 
the supreme arbiter; the theologian's decision 
overruled that of the philosopher. After the 
eariy-13th century. Scholastic thought empha- 
sized more the independence of philosophy 
within its own domain. Nonetheless, through- 
out the Scholastic period philosophy was called 
the handmaid of theology, not only because the 
truth of philosophy was subordinated to that of 
theology, but also because the theologian used 
philosophy to understand and explain revela- 
tion. 

This attitude of Scholasticism stands in sharp 
contrast to the so-called double-truth theory of 
the Spanish-Arabian philosopher, jurist, and 
physician Averroes. His theory assumed that 
truth was accessible to both philosophy and 
Muslim theology but that only philosophy could 
attain it perfectly. The so-called truths of theol- 
ogy served, hence, as imperfect imaginative ex- 
pressions for the common people of the au- 
thentic truth accessible only to philosophy. 
Averroes maintained that philosophical truth 
could even contradict, at least verbally, the 
teachings of Muslim theology. 

As a result of their belief in the harmony be- 
tween faith and reason, the Scholastics at- 
tempted to determine the precise scope and 
competence of each of these faculties. Many 
early Scholastics, such as the Italian ecclesiastic 
and philosopher Saint Anselm of Canterbury, 
did not clearly distinguish the two and were 
overconfident that reason could prove certain 
doctrines of revelation. Later, at the height of 
the mature period of Scholasticism, the Italian 
theologian and philosopher Saint Thomas Aqui- 
nas worked out a balance between reason and 
revelation. Scholastics after Aquinas, however, 
beginning with the Scottish theologian and phi- 
losopher John Duns Scotus, restricted more and 
more the domain of truths capable of being 
proved by reason and insisted that many doc- 
trines previously thought to have been proved 
by philosophy had to be accepted on the basis 
of faith alone. One reason for this restriction 
was that Scholastics applied the requirements 
for scientific demonstration, as first specified in 
Aristotle's Organon, much more rigorously than 
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- ' - ■. - c 5 c c n e - 5 -ad d c ~ e . I n ese require- 

v*,e'& sc 5“' : cr ‘-a* V.V.oTe himself was 
ra-i? ; e rc acz v :~.e~ 'Va bevorsd the realm 
c:' c>. “ «*.as th.'s trend that led finally 

* o-?* o‘ ccrfder.ce ir. natural human rea- 
a~d rm’osoph; mat is characteristic of the 
r- a' , Re~a ssa r ce ana of the first Protestant reii- 
g'o«s rcme'i. such as ‘he German theologian 
v.a'* ^ i.„‘r6r 

common atthude among Scholastics 
was me.' great respect ‘or the so-called authori- 
t es r bom philosophy and theology. These au- 
‘^cnfes were the g-ea: phuosophers of Greece 
a~d Rome and the eafv Christian Fathers of the 
C rarer ;c. v... The medieval Scholastics edu- 
cates memseives tc think and write only by in- 
ter s.ve st^dy c: these ancient authors, whose 
culture ano learning had been so much richer 
tna- men own. *.fter they had reached their full 
matuff. of thought and had begun to create 
on gm si works o~ philosophy, they continued 
the practice of quoting authorities to lend 
weight to their own opinions, even though the 
latte- were reached, in many cases, quite inde- 
pendently. Later critics conciuded from this 
practice that the Scholastics were mere compil- 
ers or repeaters of their authorities. As a matter 
of fact, the mature Scholastics, including Aqui- 
nas and Duns Scotus, were extremely flexible 
and independent in their use of the texts of the 
ancients; frequently, in order to bring the texts 
mto harmony with their own positions, they 
rendered interpretations that were difficult to 
reconcile with the ancients' intentions. The ap- 
peal to authority was often little more than an 
ornament of style for beginning or ending the 
exposition of the commentator's own opinions, 
and was designed to show that his views were 
in continuity with the past and not mere novel- 
ties. Novelty and originality of thought were not 
sought deliberately by any of the Scholastics but 
rather were underplayed as much as possible. 

The Scholastics considered Aristotle the chief 
authority in philosophy, calling him simply "the 
Philosopher". The early Christian prelate and 
theologian Saint Augustine was their principal 
authority in theology, subordinate only to the 
Bible and the official councils of the Church; 
see Council. The Scholastics adhered most 
closely and uncritically to authority in accepting 
Aristotle's opinions in the empirical sciences 
such as physics, astronomy, and biology. Their 
uncritical acceptance of Aristotle's scientific 
views produced a serious weakness in Scholasti- 
cism, and was one of the principal reasons for 
its scornful rejection by scientists during the 
Renaissance and later. 


Common Methods. One of the o— • 
methods of Scholasticism was the use ^ 
logic and the philosophical vocabulary o*' mf 
totfe in teaching, demonstration, and cm T 
si on. Another important method was the 
tice of teaching a text by means m'*”' 
commentary by some accepted author;:; > 
philosophy this authority was usually Aristm'c 
In theology the principal texts were the Sic* 
and the Sententiarum Lihri Qualuor rp * 
Books of Sentences") by the Italian theoiosm 
and prelate Peter the Lombard (1100?~60y a 
lection of the opinions of the early Fathers r- 
the Church on various problems of thecio - 
The early Scholastics began by adhering close . 
to the text on which they were commenting 
Gradually, as this practice of critical reading de- 
veloped their own powers of thinking, the. 
began to introduce many supplementary com- 
mentaries on points, known as disputed ques- 
tions, which either were not covered or were 
not adequately solved by the text itself. Begin- 
ning in the 13th century these supplementary 
commentaries, embodying the personal thougnt 
of the teachers, became the largest and mo$* 
important part of the commentaries, with the 
result that literal explanation of the text w'as re- 
duced to a mere fraction of each commentary. 

Closely allied with the commentaries on dis- 
puted questions was the technique of discus- 
sion bv means of public disputation. Every pro- 
fessor in a medieval university was required to 
appear several times a year before the assem- 
bled body of faculty and students in a disputa- 
tion, defending crucial points of his own teach- 
ing against all persons who challenged them. 
The forms of Aristotelian logic were employed 
both in defense and in attack; see Logic. In the 
13th century the public disputation became a 
flexible educational tool for stimulating, testing, 
and communicating the progress of thought in 
philosophy and theology. After the middle of 
the 14th century, however, the vitality of public 
disputation declined, and it became a rigid for- 
malism. Disputants became concerned less with 
real content and more with fine points of logic 
and minute subtleties of thought. This degraded 
form of disputation did much to give Scholasti- 
cism a bad reputation during the Renaissance 
and later, so that many modern thinkers have 
considered it to be merely pedantic logical for- 
malism. 

Principal Scholastic Philosophers. The out- 
standing Scholastics of the 11th and 12th centu- 
ries included Saint Anselm of Canterbury, the 
French philosopher, theologian, and teacher of 
logic Peter Abelard, and the philosopher and 
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-an Rosceliinus (d. after 1120), who 
Jhe school of philosophy known as 
^>a?ism (q.v.). Among Jewish thinkers of the 
: _ e Z-r.od, the Jewish rabbi, philosopher, and 
--ydart Maimonides attempted to reconcile 
V Imteiian philosophy with divine revelation, 
jrderstood in Judaism, in a spirit similar to 
-a" o'f the Christian Scholastics. The Scholastics 
-‘"he so-called golden age of the 13th century 
1-: u de Aquinas and the German philosopher 
; 3 ~. : A :bertus Magnus, both of the Dominican 
O'der; the English monk and philosopher Roger 
Bacon, the Italian prelate and theologian Saint 
Bcnaventura, and Duns Scotus, all of the Fran- 
cscan Order; and the Belgian secular priest 
her.rv of Ghent (d. 1293). Nominalism became 
the dominant school of philosophy in the 14th 
century, when Scholasticism began to decline. 

most important nominalist was the English 
philosopher William of Ockham, a great logi- 
cian who attacked all the philosophical systems 
of the preceding Scholastics and maintained 
that natural reason and philosophy had a much 
more restricted field of operation than his pred- 
ecessors had held to be the case. 

A brilliant but brief revival of Scholasticism 
especially in the field of theology, took piace in 
Spain in the 16th century, chiefly among the 
Dominicans (q.v.), as exemplified by the Span- 
ish theologian Francisco de Vitoria (1483?-1546), 
and the Jesuits (q.v.), as exemplified by the 
Spanish theologian and philosopher Francisco 
Suarez (1548-1617). A more widespread revival 
was launched by Pope Leo XIII (see under Leo) 
in 1879 with the purpose of reconsidering, in 
the Sight of modern needs, the great Scholastic 
systems of the 13th century, especially that of 
Aquinas, and of incorporating in a modern re- 
formulation of those systems all the genuine 
contributions of modern thought. This revival, 
often called neo-scholasticism, is one of the es- 
tablished currents of contemporary thought. 
The principal exponents of neo-scholasticism 
include the French philosopher and diplomat 
Jacques Maritain and the French philosopher 
and historian of philosophy Etienne Henri Gil- 
son (1884- ). 

For a detailed history of Scholastic philoso- 
phy, see Philosophy: Scholasticism and Medi- 
eval Philosophy after Aquinas. 

See separate biographies of persons whose 
life and death dates are not given. W.N.C. 
SCHONBERG, Arnold, or SCHOENBERG, AR- 
NOLD (1874-1951), Austrian-American com- 
poser, musical theorist, and teacher, born in 
Vienna, and educated at the Vienna Realschule. 
Almost entirely self-taught in musical theory, 


SCHONEBERG 

Schdnberg lived in Vienna, composing and 
teaching, until 1933, when he settled in the 
United States. From 1936 to 1944, he was profes- 
sor of music at the University of California at 
Los Angeles. After he became a U.S. citizen in 
1941, he changed the spelling of his name to 
Schoenberg. 

Schonberg's first important compositions 
were the string sextet Verklarte Nacht ("Trans- 
figured Night", 1899) and a large work for solo 
voices, chorus, and orchestra, Gurrelieder 
("Songs of Gurra", 1901-02). These composi- 
tions are characterized by sensuous melody and 
a rich harmonic texture, and show the influence 
of the German composers Richard Wagner and 
Richard Strauss and of the Austrian composer 
Gustav Mahler (qq.v.). In succeeding works, 
such as the symphonic poem Pelleas et Meli- 
sande (1905) and the String Quartet in D minor 
(1907), Schonberg began to break with tradition, 
and traces of his later experimental style be- 
came apparent. About 1908 he abandoned com- 
pletely the traditional concepts of tonality (q.v.) 
and began to compose atonal music (see Ato- 
nality). Among his earliest atonal works are Er- 
wartung ("Awakening", 1909), an opera for a 
single voice and orchestra, and Pierrot Lunaire 
("Moonstruck Pierrot", 1912), a song cycle for 
voice, piano, flute, clarinet, violin, and cello. 

About 1910, Schdnberg began to formulate a 
theoretical basis for the methods of atonal com- 
position he had originated. Over a period of 
about ten years, he developed the twelve-tone 
system (q.v.), also known as serialism, a method 
of composition according to which all his later 
works and those of his leading disciples, the 
Austrian composers Alban Berg and Aton von 
Webern (qq.v.), were created. Schdnberg first 
employed the twelve-tone technique in such 
works as Funf Kiavierstucke ("Five Piano Pieces, 

1923) and Suite fur Kiavier ("Suite for Piano", 

1924) . His other important works include Or- 
chestra! Variations (1928), Violin Concerto 
(1936), Piano Concerto (1942), the cantata A Sur- 
vivor from Warsaw (1947), and the unfinished 
opera Moses und Aaron (1932-51). 

Schdnberg expounded his theory of harmony 
in the treatise Harmonieiehre (1911; Eng. trans.. 
Theory of Harmony , 1947). He also published a 
volume of essays, Style and idea (1950). 
SCHONEBERG, residential area in West Ger- 
many, a district of West Berlin, Germany, s.w. of 
the city center. A rail junction, the district man- 
ufactures radios, electrical equipment, and ap- 
parel. Since World War II it has been the admin- 
istrative center of the city; the Berlin senate 
meets in the town hail. In the building are the 
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~ e . a g>'* 0 i :re Ln: red States in 1951, 
a'-;.: ‘T: Freed err Scrci.. signed b>' 17,000,000 
.-a-?, a'sg -n the district are institutes of 
economics and science and a college of politi- 
cs' science. 

SCHONGAUER, Martin, also known as MAR- 
7,\ SCHON. and as HtPSCH MARTIN or 
HC3SCH MARTIN {1445?-91 ), German painter 
anc: eng'a.er, born in Colmar, Alsace (now in 
France.. wrere he spent most of his life. Little is 
*mown of n:s life and most of his works are not 
autnent’eated or precisely datable. His late- 
Gctr.ic oaintlngs show the strong influence of 
Flemish cainters, especially Rogser van der Wey- 
dei~ t'q.v.,. Although he painted prol if ically, only 
a few o* Schongauer's canvases have survived. 
Of these n:s masterpiece is "'Madonna of the 
Rose Hedge", aiso known by the title ""Virgin 
arc Cnnc in a Rose Garden", a monumental 
sensitive altarpiece. executed in 1473 for the 
Church of Saint Martin in Colmar. 

Schongauer is best known for his mono- 
grammed copper engravings, which show a spe- 
cial richness and maturity because of his knowl- 
edge of painting. He was the first and foremost 
engraver of his time in northern Europe and his 
ornamental designs greatly influenced the de- 


velopment of German art, particularly the w 
of the later German painter and engrave V 
brecht Durer (q.v.); see German Art and -w-,. 
tecture. His engravings, all of religious sublet 
exhibit fine detail, economy of com posit - - 
and a greater range of light-and-shadow erm- 
trasts and textures than had previous!' Ho- 
used. Among his best-known engravings 
""Death of the Virgin"", one of his large, ea- ' 
works, and ""Passion of Christ"", a set of twelve 
engravings executed, later in life when he ha- 
turned to work on smaller plates. More than Vf 
of the 115 engravings he executed have sur- 
vived, and many are in museums in European: 
the United States. 

SCHOOLCRAFT, Henry Rowe (1793-1864 
American explorer and ethnologist, born in V\a- 
tervliet, N.Y., and educated at Middlebury Col- 
lege in Vermont, and Union College (new 
Union College and University in Schenectadv 
N.Y. In 1817-18 he made explorations in Mis- 
souri and Arkansas, gathering geological, geo- 
graphical, and mineralogical information. He 
served as geologist on the expedition led by the 
American general Lewis Cass (q.v.) in 1820 
which explored the Lake Superior region. From 
1822 to 1836 Schoolcraft served as Indian agent 

Engraving by Martin 
Schongauer , " Christ Ap- 
pearing to Mary Magda- 
lene " (about 1477). 

Metropolitan Museum of Art - 
Dick Fund 



170 


SCHOPENHAUER 


, .„ e .,: bes of that region and from 1836 to 
..... superintendent of Indian affairs for 
"" - '3- In 1832 he led the expedition that dis- 
' V. -pc the sources of the Mississippi R. 
- •■'•--'tcraft devoted much of his life to the 
the American Indians and was one of 
LT-'-s: to write about their culture. His most 
work is the monumental study Histor- 
^"and Statistical Information Respecting the 
'^:on. Condition, and Prospects of the Indian 
oe< of the United States (6 vol., 1851-57). 
SCHOONER. See Sail; Ships and Shipbuilding: 
rw; hpes of Vessels. 

SCHOPENHAUER, Arthur (1788-1860), Ger- 
philosopher, born in Danzig (now Gdansk, 
Poland), and educated at the universities of 
Gottingen. Berlin, and jena. He then settled in 
F-ankfurt-am-Main, where he led a solitary life 



Arthur Schopenhauer Bettmann Archive 


and became deeply involved in the study of 
Buddhist and Hindu philosophies and mysti- 
cism (q.v.); see Buddhism; Hinduism. He was also 
influenced by the ideas of the German Domini- 
can theologian, mystic, and eclectic philosopher 
johannes Eckhart (1260?~1327), and the German 
theosophist and mystic Jakob Bohme (q.v.), and 
the scholars of the Renaissance and the Age of 
Enlightenment; see Eclecticism; Enlightenment, 
Age of; Renaissance. In his principal work, Die 
Weltals Wide und Vorstellung (1819; Eng. trans.. 
The World as Will and Idea , 1883), he proposed 
the dominant ethical and metaphysical ele- 
ments of his atheistic and pessimistic philoso- 


phy; see Atheism; Ethics; Metaphysics; Pessimism. 

Schopenhauer disagreed with the school of 
idealism (q.v.), and was strongly opposed to the 
ideas of the German philosopher Georg Wil- 
helm Friedrich Hegel (q.v.), who believed in the 
spiritual nature of all reality. Instead, Schopen- 
hauer accepted, with some qualification in de- 
tails, the view of the German philosopher Im- 
manuel Kant (q.v.) that phenomena exist only 
insofar as the mind perceives them, as ideas. He 
did not, however, agree with Kant that the 
"thing-in-itself" ( Ding an sich ), or the ultimate 
reality, lies hopelessly beyond experience. He 
identified it with experienced will instead. Ac- 
cording to Schopenhauer, however, will is not 
limited to voluntary action with foresight; all 
the experienced activity of the seif is will, in- 
cluding unconscious physiological functionings. 
This will is the inner nature of each experienc- 
ing being and assumes in time and space the 
appearance of the body, which is an idea. Start- 
ing from the principle that the will is the inner 
nature of his own body as an appearance in 
time and space, Schopenhauer concluded that 
the inner reality of all material appearances is 
will; the ultimate reality is one universal will. 

For Schopenhauer the tragedy of life arises 
from the nature of the will, which constantly 
urges the individual toward the satisfaction of 
successive goals, none of which can provide 
permanent satisfaction for the infinite activity 
of the life force, or will. The will, thus, inevitably 
leads man to pain, suffering, and death, and into 
an endless cycle of birth, death, and rebirth, and 
the activity of the will can only be brought to an 
end through an attitude of resignation, in which 
the reason governs the will to the extent that 
striving ceases, as in the lives of the true saints. 

This conception of the source of life in will 
came to Schopenhauer through insight into the 
nature of consciousness as essentially impulsive. 
Essentially, he revealed a strong Buddhist influ- 
ence in his metaphysics, and a successful con- 
fluence of Buddhist and Christian ideas in his 
ethical doctrines. From the epistemological 
point of view, his ideas belonged to the school 
of phenomenology (q.v.); see Epistemology. 

Renowned for his hostile attitude toward 
women, Schopenhauer subsequently applied 
his insights to a consideration of the principles 
underlying human sexual activity, noting that 
individuals are driven together not by feelings 
of sentimental love but by the irrational im- 
pulses of the will. The influence of Schopen- 
hauer's philosophy may be seen in the early 
works of the German philosopher and poet 
Friedrich Wilhelm Nietzsche, the music dramas 
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of tne German composer Richard Wagner 
a-d in much of the philosophical and 
ao 5 t '■ work of the 20m century. See PHiLOSO- 

~ « - : v ' c aer* Ph hosoph y ■. 

5GHOUTEN, Willem Cornells (1567?-1625) / 
Dotcr "aUgator, born in Hoorn. He organized 
a compare that sought a new route from 
Eumpe to the East Indies to evade the Dutch 
East India Company monopoly on the usual 
course around the Cape of Good Hope, Africa, 
m 1616 Sc^outen was the first to sail around the 
southern tip of South America, and he named it 
Cape Horn, in honor of his birthplace. After 
rounding the cape he crossed the Pacific 
Ocean, fins. a reaching Batavia (now' Djakarta), 
on the island of java, in present-day Indonesia. 
SCHRIEFFER, John Robert (1931- ), Ameri- 
can physicist, born in Oak Park, III., and edu- 
cated at Massachusetts Institute of Technology 
and the University of Illinois. After teaching at 
the universities of Chicago (1957-59) and Illinois 
H 959-62), he joined the faculty of the Univer- 
sity of Pennsylvania (1962). The 1972 Nobel 
Prize In physics was awarded to Schrieffer and 
two American physicists, John Bardeen and 
Leon V Cooper (qq.v.). They were cited for the 
development of a theory to explain the disap- 
pearance of electrical resistance in certain 
metais and alloys at temperatures near absolute 
zero, a phenomenon known to scientists as su- 
perconductivity. 

SCHRODINGER, Erwin (1887-1961), Austrian 
physicist, born in Vienna, and educated at the 
University of Vienna. He taught physics succes- 
sively at the universities of Stuttgart, Breslau, 
Zurich, Berlin, Oxford, and Graz. He was direc- 
tor of the school of theoretical physics of the In- 
stitute of Advanced Study in Dublin from 1940 
until his retirement in 1955. Schrodinger shared 
the 1933 Nobel Prize in physics with the British 
physicist Paul A. M. Dirac (q.v.) for his contribu- 
tion to the development of quantum mechanics 
(q.v.). His research included important work on 
atomic spectra, statistical thermodynamics, and 
wave mechanics; see Spectrum; Thermodynam- 
ics; Wave Motion. 

Among Schrodinger's books are Collected Pa- 
pers on Wave Mechanics (1928), Modern 
Atomic Theory (1934), Statistical Thermodynam- 
ics (1945), and Expanding Universes (1956). 
SCHUBERT, Franz Peter (1797-1828), Austrian 
composer, born in Vienna. The son of a parish 
schoolmaster, he became a choirboy in the Im- 
perial Chapel in 1808 and began studies at the 
Konvict, the school for court singers. He played 
violin in the school orchestra. 

Schubert's Earliest Works.' His first songs, 
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among them "Hagars Klage" ("Hagar's Lament", 
1811) and "Der Vatermorder" ("The Patricide", 
1811), greatly impressed his teachers. When his 
voice changed in 1813, Schubert left the Konvict 
and began teaching in his father's school. The 
following year, he wrote his first opera, Des 
Teufels Lustschloss ("The Devil's Pleasure-Cas- 
tle"); his first mass, in F major; and 17 songs, in- 
cluding such masterpieces as "Der Taucher" 
("The Diver") and "Gretchen am Spinnrade" 
("Gretchen at the Spinning Wheel"). In 1815 he 
completed his second and third symphonies 
and wrote 2 masses, in G and B flat major, other 
sacred works, some chamber music, and 146 
songs, including "Der Erlkonig" ("The Erl 
King"), based on a mythological figure of death. 
That year, he also worked on 5 operas. In 1816 
he wrote his Symphony in C minor, known as 
the Tragic Symphony, the Symphony in B flat 
major, additional sacred music, an opera, and 
more than 100 songs. About this time Schubert 
gave up teaching, devoting himself exclusively 
to composition. Not a success with the general 
public during his lifetime, Schubert was recog- 
nized as a composer of genius by a small circle 
of friends, among them the poet and playwright 
Franz Grillparzer (q.v.) and the singer Johann 
Michael Vogl (1768-1840). 

Schubert's Wide Range of Composition. He 
wrote (1820) music for Die Zauberharfe ("The 
Magic Harp"), a melodrama, and Die Zwillings- 
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_ -riot ("The Twin Brothers", 1820), an unsuc- 
operetta. He also composed sacred mu- 
Z~\,*ch as the Twenty-Third Psalm and the 
I. lushed oratorio Lazarus. A group of his 
1-rgs was published in 1821. In 1822 he wrote 
Z Svmphony in B minor, known as the Unfin- 
'-r e d Symphony, and the mass in A flat. His 
J -g cycle Die Schone Mullerin ("The Miller's 
beautiful Wife") was composed in 1823 and the 
Octet and Songs from Sir Walter Scott in 1824. 
r-r the next two years Schubert wrote con- 
stantly, producing the Winterreise ("Winter's 
wrnev") songs in 1827. The Seventh Symphony 
r. C major, the mass in E flat major, the String 
Quintet in C major, his last three piano sonatas, 
and his last and greatest collection of songs, 
Schwanengesang ("Swan Song"), were written 
> t828, the year of his death. 

Evaluation. Schubert was the only 19th-cen- 
tury composer who successfully combined Ro- 
manticism with the older classical traditions. 
Even his early instrumental works, which follow 
the patterns used by the composers Wolfgang 
Amadeus Mozart and (Franz) Joseph Haydn 
(qq.v.), are marked as Romantic by a new sonor- 
ity and a harmonic and melodic richness. In his 
early piano sonatas, Schubert worked to free 
himself from the influence of the German com- 
poser Ludwig van Beethoven (q.v.). Despite cer- 
tain great movements, the works frequently lack 
clarity, are overly discursive, and in their devel- 
opment sections rarely achieve the dramatic 
tension that is the core of the classical sonata 
(q.v.) form. 

Schubert's instrumental works show develop- 
ment over a long period of time, but some of his 
greatest songs were composed before he was 
twenty years old. In Schubert's songs the literary 
and musical elements are perfectly balanced, 
composed on the same intellectual and emo- 
tional level. Although Schubert composed 
strophic songs throughout his career, he did not 
follow set patterns but exploited bold and free 
forms when the text demanded it. His reputa- 
tion as the father of German lieder ("art songs") 
rests on a body of more than 600 songs; see 
Song. 

SCHULBERG, Budd Wilson (1914- ), Ameri- 
can novelist, short-story writer, and screen- 
writer, born in New York City. He grew up in 
Hollywood, Calif., where through his father, 
Benjamin P. Schulberg (1892-1957) a pioneering 
motion picture producer, he gained valuable ex- 
posure to the film industry. After graduation 
from Dartmouth College in 1936, he returned to 
Hollywood, where he wrote for motion pictures 
from 1937 to 1939, at the same time publishing 


short stories in major magazines. His first and 
widely read full-length novel. What Makes 
Sammy Run?, appeared in 1941. During World 
War II Schulberg served in the Office of Strate- 
gic Services in Washington, D.C, and he was 
later in charge of photographic evidence at the 
Nuremberg trials; see War-Crimes Trials: Nu- 
remberg Trials . 

Schulberg's fiction, characterized by hard re- 
alism and authentic dialogue, has the recurrent 
theme of success and disenchantment. His 
works include the novels The Harder They Fail 
(1947) and The Disenchanted (1950) and the 
short stories Some Faces in the Crowd (1953). 

His original screenplay for On the Waterfront 
received an Academy of Motion Picture Arts 
and Sciences award in 1954. He also wrote the 
scenarios for From the Ashes — Voices of Watts 
(1967) and Sanctuary V (1969), and the biogra- 
phy Loser and Still Champion: Muhammad All 
(1972). 

SCHUMAN, Robert. See European Coal and 
Steel Community; France: History : The Fourth Re- 
public. 

SCHUMAN, William (1910- ), American 

composer and educator, born in New York City 
and educated at Columbia University. He stud- 
ied music under the American composers 
Charles Haubie! (1892- ) and Roy Harris 

(q.v.) and won many prizes and commissions, 
among them two Guggenheim Fellowships 
(1939-41) and the first Pulitzer Prize in music 
(1943). He taught at Sarah Lawrence College 
from 1935 to 1945 and was president of the Juf- 
liard School of Music from 1945 to 1962. From 
1962 to 1968 he was president of Lincoln Center 
for the Performing Arts (q.v.) in New York City. 

Schuman's music has a vigorous, rhythmic, 
and harmonic structure, with strong melodic 
lines that always prevail, despite his frequent 
use of polytonality, that is, two or more musical 
keys occurring simultaneously. Many of his 
larger works contain preclassica! forms such as 
the fugue (q.v.) and passacaglia, slow music 
based on a Spanish dance. Among his composi- 
tions are American Festival Overture (1939) for 
orchestra; a concerto (1942) for piano and small 
orchestra; William Billings Overture (1943); the 
ballets Undertow (1945) and Night Journey 
(1947); the one-act opera The Mighty Casey 
(1953); and A Song of Orpheus (1961) for cello 
and orchestra. He also composed nine sympho- 
nies, four string quartets, other choral works, 
and scores for motion pictures. See American 
Music: Musical Independence. 

SCHUMANN, name of two 19th-century Ger- 
man musicians who were husband and wife. 
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Robert Schumann (1810-56), composer born 
in Zwickau, Saxony, and educated at the univer- 
sities of Leipzig and Heidelberg. The son of a 
bookseiier,, he early became absorbed in litera- 
ture, particularly that of Romanticism (q.v.). In 
1830 he abandoned the study of law in order to 
devote himself to music. He studied piano with 
the German teacher Friedrich Wieck (1785- 
1873), but a permanent injury to one of his fin- 
gers forced him to abandon the career of pian- 
ist. He then turned to composition and the writ- 
ing of musical essays, in 1834, he founded the 
music journai Meue Zeitschrift fur Musik, which 
he edited until 1844. His marriage to the daugh- 
ter (see below) of his former teacher, took place 
in 1840. In 1843 Schumann was appointed to the 
faculty of the newly founded Leipzig Conserva- 
tory, but finding himself emotionally unfit for 
teaching, he soon resigned. In 1850 he was 
named town music director at Dusseldorf; ad- 
vancing mental illness forced him to resign, 
however, in 1854, the year in which he at- 
tempted suicide. He then was confined to an 
asylum near Bonn, where he died two years 
later. 

Schumann, one of the most typical of Roman- 
tic composers, characterized himself in two 
imaginary figures, the forceful Florestan and the 
poetic Eusebius, whose names he signed to his 
critical articles and whose musical portraits he 
drew in his piano suite Carnaval (1834-35). In 
the year 1840, he achieved what generally is 
considered his greatest w'ork when he suddenly 
turned to the song form. In that year he com- 
posed 138 songs of the finest quality, among 


them the great song cycles Liederkreis (t ;v - - 
cles, texts by Heinrich Heine, q.v.), 

(texts by various poets), Frauenliebe und Leri- 
("Woman's Love and Life" text by Adel 
von Chamisso, q.v.), and Dichteriiebe ("prl* 
Love'', text by Heinrich Heine). Schumann rrV 
centrated on the psychological subtleties y 
poem and in his songs gave to the piano accom 
paniment an equal role in expressing the mcr- 
and meaning of a poem. 

Schumann's piano works are largely musra 
expressions of literary themes and moods. Wi- 
the exception of the Fantasy in C major (1636 
and Etudes Symphoniques (1854), his best plan: 
compositions consist of cycles of short pieces :r 
which a single lyrical idea is brought to comole- 
tion within a small framework. In addition to 
Carnaval , they include Papiilons ("Butterflies 
1820-31), Kinderscenen ("Scenes from Child- 
hood", 1838), Kreisleriana (1838), and Album fCr 
die Jugend ("Young People's Album", 1848). 

Although Schumann rarely achieved in his 
larger works the unity of form to be found in his 
songs and piano pieces, they do contain much 
that is beautiful and dramatic. This is particu- 
larly true of the First Symphony (1841), Piano 
Quintet (1842), Piano Concerto (1845), Second 
Symphony (1846), and Piano Trio (1847). Among 
his other compositions are a choral work. Das 
Paradies und die Peri ("Paradise and the Peri'’, 
1843), and an unsuccessful opera, Cenoveva 
(1847-48). 

Clara Josephine Schumann (1819-96), pianist, 
born Clara Wieck in Leipzig, and trained by her 
father. A pianist from the age of eight, she was 
already well known in Europe when, in 1840, 
she married Robert Schumann over the strenu- 
ous objections of her father. She introduced 
many of Schumann's piano works, including the 
Piano Concerto (1845). After Schumann's death, 
she became one of the great pianists of her 
time, touring almost constantly attempting to 
promote the works of the great composers for 
the piano. She did much to make popular the 
music of her lifelong friend, the German com- 
poser Johannes Brahms (q.v.). She edited the 
complete works of Schumann and from 1872 to 
1892 taught at the Hoch Conservatorium in 
Frankfurt. 

SCHUMANN-HEINK, Ernestine (1861-1936), 
Austrian-American contralto, born Ernestine 
Roessler in Lieben (now part of Prague, 
Czechoslovakia), and trained in Germany. She 
made her concert debut in 1876 and her oper- 
atic debut at Dresden in 1878. Her American 
debut was in Chicago in 1898 in the role of Or- 
trud in Lohengrin by the German composer 
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~ -na-d Wagner (q.v.). She joined the Metropol- 
'sVopera Company (q.v.) in New York City in 
Cq arc j continued to perform there until 1932. 
„L’ er i9G9 she specialized in concert work, 
^; ng m anv nationwide tours. Her rich, pow- 
;c ; ce and extraordinary range, at all regis- 
snowing an even quality, particularly quali- 
• oa her for Wagnerian roles and made her one 
w the foremost singers of her time. 

SCHUMAN PLAN. See European Coal and 
$ r E:i Community. 

SCHUMPETER, Joseph Alois (1883-1950), 
hustrian-American economist and social theo- 
, iSti born in Triesch, Moravia (now Czechoslo- 
vakia), and educated at the University of 
Henna. He began to practice law in Vienna in 
l9Cf and after winning recognition as an eco- 
nomic theorist, he taught economics for various 
Denads at the universities of Vienna, Gernowitz 
;now Chernovtsy, U.5.S.R.), Graz, and Bonn 
after 1909. After visiting the United States as an 
exchange professor at Columbia University in 
1913 and at Harvard University in 1927 and 1931, 
he received a permanent faculty appointment 
at Harvard in 1932. He remained at Harvard for 
the rest of his career, and achieved prominence 
for his theories about the vital importance of 
the entrepreneur in business, and his role in 
stimulating investment and innovation, which 
determined the rise and ebb of prosperity. 
Schumpeter also predicted the sociopolitical 
disintegration of capitalism (q.v.), which, he 
maintained, would be undermined eventually 
by its own successes. His best known books are 
The Theory of Economic Development (1911; 
Eng. trans., 1934), Business Cycles (1939), Capi- 
talism i. Socialism , and Democracy (1942), and 
The History of Economic Analysis , published 
posthumously in 1954. 

SCHURZ, Car! (1829-1906), German-born 
American army officer, legislator, and journalist, 
born near Cologne, and educated at the Univer- 
sity of Bonn. He was involved in the rebellion of 
1848-49 and fled the country when the revolt 
was put down; see Germany: History; Revolu- 
tions of 1848. Schurz emigrated to the United 
States in 1852. Within five years after his arrival 
he attained a mastery of the English language 
that made him one of the most prominent pub- 
lic speakers of his time. In 1859 he was admitted 
to the bar in Milwaukee, Wis. Schurz became an 
active partisan of the antislavery movement and 
the Republican Party, and in 1860 he cam- 
paigned for the election to the U.S. Presidency 
of his close friend, Abraham Lincoln (q.v,). From 
1861 to 1862 Schurz served as U.S. minister to 
Spain. In 1862, a year after the beginning of the 


American Civil War (see Civil War. the Ameri- 
can), he was appointed a brigadier general of 
volunteers in the Union Army and was later pro- 
moted to major general. At the conclusion of 
the war, in 1865, he turned to journalism, writ- 
ing for, among other newspapers, the New York 
Tribune . He expressed his support of fair treat- 
ment of the South and also sought humane 
treatment of American Indians. 

Schurz was elected to the United States Sen- 
ate by the Missouri legislature in 1869, serving 
until 1875. Two years later he was appointed 
secretary of the interior by President Rutherford 
Birchard Hayes (q.v.), and held that post until 
1881. In the latter year he moved to New York 
City, where, with the American journalists 
Edwin Lawrence Godkind (1831-1902) and Ho- 
race White (1834-1916), he founded the New 
York Evening Post. From 1892 to 1898 Schurz 
wrote the editorials for Harper's Weekly. He be- 
came nationally famous as a political writer and 
reformer, especially in the field of civil-service 
administration. His name is commemorated by 
the National Carl Schurz Association, formerly 
the Carl Schurz Memorial Society, and by Carl 
Schurz Park in New York City. In addition to 
many volumes of his collected speeches, books 
written by Schurz include Life of Henry Clay (2 
vol., 1887) and Abraham Lincoln: An Essay 
(1891). 

SCHUSCHNIGG, Kurt von. See Austria: His- 
tory: Anschluss. 

SCHUYLER, Philip John (1733-1804), Ameri- 
can soldier and statesman, born in Albany, N.Y. 
One of the wealthiest men in the province of 
New York, he served with distinction in the 
French and Indian War (q.v.), and in 1768 he 
was made a member of the Colonial Assembly. 
In 1775, at the outbreak of the American Revolu- 
tion (q.v.), Schuyler was elected a delegate to 
the Continental Congress (q.v.), which ap- 
pointed him a major general in the Continental 
Army. General George Washington (q.v.) placed 
him in command of the Northern Department 
of New York. Schuyler was preparing the Cana- 
dian campaign of 1775-76 when ill health com- 
pelled him to turn over the field command of 
that expedition to the British-born American 
general Richard Montgomery (q.v.), but he con- 
tinued to fight in New York. In July, 1777, 
Schuyler was blamed for the British capture of 
Fort Ticonderoga (q.v.) and in August he was re- 
placed in command by the American general 
Horatio Gates (q.v.). Schuyler requested a court 
martial at which he was acquitted with honor, 
but in 1779 he resigned from the army. He re- 
mained one of Washington's close friends. 
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SCHWAB, Charles M(ichael) (1862-1939), 
-m.erxan Industrialist, born in Williamsburg, 
Pa., and educated at Saint Francis College in Lo- 
Pa., from which he was graduated at the 
age o* sixteen. ;n 1881 he was employed as an 
engineer's assistant in a subsidiary of the Carne- 
gie Steel Company, Ltd., and by 1892 he had 
riser, to tne position of general superintendent 
of the Homestead (Pa.) works. He became presi- 
dent of tne Carnegie Steel Company in 1897 and 
In 1901 played a major roie in its merger with 
the United States Steel Corporation, a transac- 
tion of national financial importance. He served 
as president of the enlarged U.S. Steel Corpora- 
tion from 1901 until 1903 and of the Bethlehem 
Steel Corporation from 1905 to 1916. He was 
b also chairman of the board of directors of Beth- 
lehem Steel from 1905 until his death. 
SCHWANN, Theodor (1810-82), German 
physiologist and histologist, born in Neuss, and 
educated at the universities of Bonn, Wurzburg, 
and Berlin. From 1838 to 1848 he was professor 
of anatomy at the University of Louvain in Bel- 
gium; thereafter until his death he was associ- 
ated with the University of Liege, also in Bel- 
gium, serving as professor of anatomy from 1848 
to 1858, when he became professor of physiol- 
ogy. Schwann is generally considered to be the 
founder of modern histology (q.v.), the study of 
the structure of plant and animal tissues. He as- 
certained the physiochemica! nature of life by 
applying the cell theory of the German botanist 
Matthias Jakob Schleiden (q.v.) to the evolution 
of animal life; see Embryology. He also demon- 
strated that the mature tissues of all animals are 
traceable to embryonic, nucleated cells; see 
Cell. While assisting the German physiologist Jo- 
hannes Peter Muller (1801-58) in the Anatomical 
Museum of Berlin, Schwann discovered pepsin, 
the digestive enzyme, in the stomach epithe- 
lium, or membrane tissues, of animals; see En- 


zymes. He also conducted valuable reseat- ,-~ 
the processes of fermentation, putrefaction 
muscular and arterial contraction. His prirx-f 
work is Microscopic Investigations on the H 
cordance in the Structure and Growth of 
and Animals (1839; Eng. trans., 1847). 
SCHWARZBURG-SONDERHAUSEN, forrr^ 
duchv of Germany. See Thuringia. 
SCHWARZKOPF, Elisabeth. See Soprano 
SCHWARZ WALD. See Black Forest. 
SCHWEINFURT, city of West Germany, in Ba- 
varia State, on the Main R., 28 miles \f r , 
Wurzburg. The city is a major center for the pro- 
duction of ball bearings. Other manufactures in- 
clude paint dyes, particularly the well-known 
Schweinfurt green, machine tools, chemical 
and beer. The city has important cattle, sheen' 
and swine markets. The first historical reference 
to Schweinfurt was in 791, and the citv vva? 
granted its civic charter in the 13th century. Pop 
(1970) 58,200. 

SCHWEITZER, Albert (1875-1965), French 
Protestant clergyman, philosopher, musicolo- 
gist, organist, and medical missionary, bom in 
Kaysersberg, Upper Alsace, Germany (now 
Haut-Rhin Department, France), and educated 
at the universities of Strasbourg, Paris, and Ber- 
lin. He was ordained as the curate of the Church 
of Saint Nicholas in Strasbourg in 1900, and a 
year later he became principal of the theologi- 
cal seminary there. In music he soon gained 
fame as an organist and authority on organ con- 
struction. His best-known musicological work, 
Johann Sebastian Bach , was published in French 
in 1905 and rewritten in German in 1908 (Eng. 
trans., 1911), It emphasizes the deeply religious 
nature of the music of the German composer 
Johann Sebastian Bach (see under Bach) and ad- 
vocates the simple, undistorted style of per- 
forming Bach's works that was accepted after- 
ward as the standard type of presentation. 
Religious Writings. Schweitzer's study Von 
Reimarus zu Wrede: eine Geschichte der 
Leben-Jesu-Forschung (1906; Eng. trans., The 
Quest of the Historical Jesus , 1910), which es- 
tablished his reputation as a theologian, inter- 
prets the life of Jesus in the light of his eschato- 
logical beliefs; see Eschatology. In such other 
theological studies as Die Mystik des Apostels 
Paulus (1930; Eng. trans., The Mysticism of Paul 
the Apostle , 1931), Schweitzer examines the 
New Testament from the eschatological view- 
point of its reputed authors. 

Medicine and Philosophy. From 1905 to 1913 
Schweitzer studied medicine and surgery at the 
University of Strasbourg. He went to Lamba- 
rene, French Equatorial Africa (now in Gabon), 
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Aioen Schweitzer caring for an African child at his hos- 
pital in Lambarene, Gabon. upi 


in 1913 as a medical missionary and set up a 
hospital; there he cared for some 2000 patients 
during his first year of work. In 1917-18 Schweit- 
zer, as a German national, was interned in 
France. He wrote during that period two vol- 
umes of a projected philosophical study of civi- 
lization, namely Verfall und Wiederaufbau der 
Kultur (1923; Eng. trans., The Decay and the Res- 
toration of Civilization , 1923) and Kultur und 
Ethik (1923; Eng. trans., Civilization and Ethics , 
1923). Concerned in these volumes with ethical 
thought in world history, Schweitzer contends 
that modern civilization is in decay because it 
lacks the will to love. He suggests that man 
should develop a philosophy based on what he 
terms "reverence for life", or the inspiration to 
love and embrace with compassion all forms of 
life. 

Schweitzer remained in Europe until 1924, 
when he returned to Africa. In spite of floods, 
pestilence, and the lack of trained assistants, he 
built a hospital equipped to provide care for 
thousands of natives, including 300 lepers. He 
returned frequently thereafter to Europe to lec- 
ture and give organ recitals; in 1949 he visited 
the United States. He received the 1952 Nobel 
Peace Prize. His other works include the theo- 
logical studies Die Weltanschauung der in - 
dischen Denker; Mystik und Ethik (1935; Eng. 
trans., Indian Thought and Its Development , 


1936), Reich Gottes und Christentum (1967; Eng. 
trans., The Kingdom of Cod and Primitive Chris- 
tianity , 1968), and the autobiographical Aus 
meinem Leben und Denken (1931; Eng. trans., 
Out of My Lite and Thought , 1933). 

Schweitzer was world renowned as a musi- 
cian, ethical philosopher, and humanitarian. 
The variety of his interests was unified largely 
by the profound religious meaning he found in 
the natural world as well as in all of the accom- 
plishments of man. 

SCHWERIN, city in East Germany, and capital 
of Schwerin District, on Lake Schwerin, about 
45 miles s.w. of Rostock. It is the marketing cen- 
ter of a dairy and agricultural region; the chief 
manufactures in the city are furniture, pharma- 
ceuticals, soaps, and dyes. Noteworthy build- 
ings include the Gothic cathedral, which was 
built mainly during the 14th and 15th centuries, 
and the former grand ducal palace, built In the 
mid-19th century. Schwerin, originally a Slavic 
settlement founded by the Wends (q.v.), is first 
mentioned in 1018. It received a municipal char- 
ter in 1166 from Henry the Lion (q.v.), Duke of 
Saxony. After 1358, the city was the capital of 
the Duchy of Mecklenburg, later Mecklenburg- 
Schwerin, and from 1934 to 1952 of Mecklen- 
burg State. Pop. (1972 est.) 100,888. 
SCHWINGER, Julian Seymour (1918- ), 
American physicist, born in New York City. He 
received a B.A. degree from Columbia Univer- 
sity at the age of seventeen and a Ph.D. three 
years later. After teaching and researching at 
various universities Schwinger, in 1945, joined 
the faculty of Harvard University. He shared the 
1965 Nobel Prize in physics with two other 
physicists, the American Richard P. Feynman 
and the Japanese Shinichero Tomonaga (qq.v.). 
Schwinger, cited for his independent research 
in quantum electrodynamics, solved problems 
in making quantitative calculations of the inter- 
play between electrons and positrons. See Atom 
and Atomic Theory. 

SCIATICA, common form of neuralgia or neu- 
ritis (qq.v.). It Is an excruciating pain, occurring 
in sudden attacks, lasting for hours or days, 
caused by irritation or swelling of the sciatic 
nerve. The longest nerve in the human body, 
the sciatic nerve passes from the lower spinal 
column down the back of both thighs and legs. 
Initially, sciatica causes stiffness and swelling of 
the leg, that may affect the hip joint. In extreme 
cases, the hip and leg may be immobilized, 
sometimes followed by wasting of the calf mus- 
cles. Easily confused with rheumatism, sciatica 
may be caused by stretching, lifting, or standing; 
exposure to variations in climate; malnutrition 
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See Lumbago; Sacrosliac Joint. 

SCIENCE flat, scientia , from scire , "'to know"), 
term used in its broadest sense to denote sys- 
tematized knowledge in any field, but applied 
usually to the organization of objectively verifi- 
able sense experience. The pursuit of knowl- 
edge in this sense is known as "pure science" to 
distinguish It from "applied science", which 
searches for practical uses of scientific knowl- 
edge, and from technology through which ap- 
plications are realized. See separate articles on 
most of the sciences mentioned in this article, 
and of all the scientists and scholars whose birth 
and death dates are not given. 

Origins of Science. Primitive efforts to sys- 
tematize knowledge can be traced to prehis- 
toric times through the designs which paleo- 
lithic man painted on the walls of caves, 
through numerical records which he carved in 
bone or stone, and through artifacts surviving 
from neolithic civilizations; see Anthropology; 
Archeology. The oldest written records of pro- 
toscientific investigations come from Mesopo- 
tamian cultures where lists of astronomical ob- 
servations, of chemical substances, and of 
disease symptoms, as well as a variety of mathe- 
matical tables, were inscribed in cuneiform 
characters on clay tablets; see Cuneiform; Meso- 
potamia; Sumer. Other tablets from about 2000 
s.c show that the Babylonians knew the Pytha- 
gorean theorem, solved quadratic equations, 
and developed a sexagesimal system of meas- 
urement (based on the number 60) from which 
our time and angle units stem; see Babylonia. 
From the Nile Valley of almost the same period, 
papyri documents have been discovered con- 
taining instructions on the treatment of wounds 
and diseases, the distribution of bread and beer, 
and finding the volume of a frustrum of a py- 
ramid; see Egypt; Egyptian Archeology; Paleog- 
raphy; Papyrus. Some of the present-day units of 
length can be traced back to Egyptian proto- 
types; and the Gregorian calendar (q.v.) in com- 
mon use today is the direct result of pre-Hel- 
lenic astronomical observations. 

Rise of Scientific Theory. Scientific knowl- 
edge in Egypt and Mesopotamia was chiefly of a 


practical nature, with little rational organiza*-- 
Among the first Greek scholars to seek the 
damental causes of natural phenomena wa> w- 
philosopher Thales, in the 6th century b.c up- 
held that the earth was a flat disc floating on ml 
universal element, water. The mathematic-- 
and philosopher Pythagoras, who followed h m 
established a brotherhood in which matherra*- 
ics became a discipline fundamental to ail J _ 
entific investigation. The Pythagorean scholar* 
postulated a spherical earth moving in a circu a- 
orbit about a central fire. At Athens in the 
century b.c., Ionian natural philosophy and Pyth- 
agorean mathematical science combined m 
produce the syntheses of the philosophy of 
Plato and Aristotle; see Ionia. At the Academy c* 
Plato deductive reasoning and mathematics 
representation were emphasized; at the Lyceum 
of Aristotle inductive reasoning and qualitative 
description were stressed. It is the interplay be- 
tween these two approaches to science which 
has led to most subsequent advances; see Logic 
During the so-called Hellenistic Age following 
the death of Alexander III (the Great), the math" 
ematician, astronomer, and geographer Eratos- 
thenes made a remarkably accurate measure- 
ment of the earth. Also, the astronomer 
Aristarchus of Samos espoused a heliocentric 
planetary system; the mathematician and in- 
ventor Archimedes laid the foundations of me- 
chanics and hydrostatics; the philosopher and 
scientist Theophrastus became the founder of 
botany; the astronomer Hipparchus developed 
trigonometry; and the anatomists and physi- 
cians Herophilus and Erasistratus based anat- 
omy and physiology upon dissection. 

Following the destruction by the Romans of 
Carthage and Corinth (qq.v.) in 146 b.c, scien- 
tific inquiry lost its impetus until there was a 
brief revival under the Roman emperor and phi- 
losopher Marcus Aurelius in the 2nd century a.d. 
At this time the Ptolemaic system (q.v.) ad- 
vanced by the astronomer Ptolemy, and the 
medical works of the physician and philosopher 
Galen became standard scientific treatises for 
the ensuing age. A century later the new experi- 
mental science of alchemy arose, springing from 
the practice of metallurgy. By 300 a.d., however, 
alchemy had acquired an overlay of secrecy and 
symbolism which vitiated the advantages that 
experimentation might have brought to science. 
Medieval and Renaissance Science. During 
the Middle Ages (q.v.), six leading culture 
groups were in existence: the Latin West, the 
Greek East, the Chinese, the East Indian, the Ar- 
abic, and the Mayan. The Latin group contrib- 
uted little to science before the 13th century, 
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_ r e v never rose above paraphrases of an- 
'.-^’■earning, and the Mayan had no influence 
. *~he growth of science, in China science 
C’L.ed periods of progress, but no sustained 
- iV existed. Chinese mathematics reached its 
-Vr point in the 13th century with the solution 
. .."he equation (q.v.) by matrices and with the 
\ e of the arithmetic triangle. More important, 
-ov.ever, was the impact upon Europe of sev- 
p:a ? practical Chinese inventions. These include 
1 8 manufacture of paper and gunpowder, and 
me use of printing and the mariner's compass. 
> imdia the chief contributions to science were 
f - e formulation of the so-called Hindu-Arabic 
numerals which are in use today, and in the 
conversion of trigonometry to a quasi-modern 
fcrm. These advances were transmitted first to 
me Arabs, who combined the best elements 
from Babylonian, Greek, Chinese, and Hindu 
sources. By the 9th century, Baghdad (q.v.) on 
the Tigris R., had become a center for the trans- 
lation of scientific works, and in the 12th cen- 
tjry this learning was transmitted to Europe 
along routes in Spain, Sicily, and Byzantium. 

Recovery of ancient scientific works at Euro- 
pean universities led in the 13th century to con- 
troversy on scientific methods, with the realists 
espousing the Platonic approach, and the nomi- 
nalists preferring the views of Aristotle; see 
Nominalism; Realism; Scholasticism. At the uni- 
versities of Oxford and Paris such discussions 
led to advances in optics and kinematics which 
paved the way for the German astronomer Jo- 
hannes Kepler and the Italian astronomer and 
physicist Galileo Galilei. The Black Death (see 
Plague) and the Hundred Years' War (q.v.) dis- 
rupted scientific progress for more than a cen- 
tury. but by the 16th century a revival was well 
underway. In 1543 the Polish astronomer Nico- 
laus Copernicus' De Revolutionibus Orbium 
Coelestium ("On the Revolutions of the Heav- 
enly Bodies") was published, which revolution- 
ized astronomy. The De Corporis Humani Fab- 
rica ("On the Structure of the Human Body") of 
the Belgian anatomist Andreas Vesalius, also 
published in 1543, corrected and modernized 
the anatomical teachings of Galen and led to 
the discovery of the circulation of the blood 
(q.v.). Two years later the Ars Magna ("Great 
Art") of the Italian mathematician, physician, 
and astrologer Geronimo Cardano (1501-76) ini- 
tiated the modern period in algebra with the so- 
lution of cubic and quartic equations. See Ren- 
aissance. 

Modem Science. Essentially modern scientific 
methods and results appeared in the 17th cen- 
tury through Galileo's successful combination 


of the functions of the scholar and artisan. To 
the ancient methods of induction and deduc- 
tion, Galileo added systematic verification 
through planned experiments, using newly dis- 
covered scientific instruments such as the tele- 
scope, the microscope, and the thermometer 
(qq.v.). Later in the century, the use of the ba- 
rometer (q.v.) by the Italian mathematician and 
physicist Evangelista Torricelli, the pendulum 
clock (see Clocks and Watches) by the Dutch 
mathematician, physicist, and astronomer Chris- 
tian Huygens, and the exhaust pump by the Eng- 
lish physicist and chemist Robert Boyle, and the 
German physicist Otto von Guericke made it 
"the century of genius." The culmination of 
these efforts was the universal law of gravitation 
(q.v.), published by the English mathematician, 
physicist, and astronomer Isaac Newton in Phi- 
losophiae Natural is Principia Mathematics 
(Mathematical Principles of Natural Philoso- 
phy). At the same time the invention of calculus 
(q.v.) by Newton and the German philosopher 
and mathematician Baron Gottfried Wilhelm 
von Leibniz laid the foundation of today's so- 
phisticated level of science and mathematics. 

The scientific discoveries of Newton and the 
philosophical system of the French mathemati- 
cian and philosopher Rene Descartes provided 
the background for the 18th century, known as 
the "century of materialism", in which life proc- 
esses were explained on a physicochemical 
basis. Confidence in the scientific attitude car- 
ried over to the social sciences and inspired the 
so-called Age of Enlightenment, which culmi- 
nated in the French Revolution (q.v.) of 1789; 
see Enlightenment, Age of. The French chemist 
Antoine Laurent Lavoisier published Traite Ele - 
mentaire de Chimie (1789; Eng. trans.. Elements 
of Chemistry , 1790), with which the revolution 
in quantitative chemistry opened. 

Scientific developments during the 18th cen- 
tury paved the way for the following "century of 
correlation" with its broad generalizations, such 
as the atomic theory of matter postulated by the 
British chemist and physicist John Dalton, the 
electromagnetic theories of Michael Faraday 
and James Clerk Maxwell also of Great Britain, 
and the law of the conservation of energy enun- 
ciated by the British physicist James Prescott 
Joule, and others; see Atom and Atomic Theory; 
Electromagnetic Radiations; Energy. Most com- 
prehensive of the biological theories was that of 
evolution (q.v.), put forward by the British natu- 
ralist Charles Robert Darwin in his Origin of 
Species by Means of Natural Selection (1859), 
which stirred as much controversy as the work 
of Copernicus. 
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B , the beginning of the 20th century the fact, 
„, / n ot the mechanism, of evolution was gener- 
"y accepted, with disagreement centering on 
l e genetic processes through which it takes 
«'ace. Meanwhile, as biology became more 
W based, physics was shaken by the unex- 
pected consequences of quantum theory and 
r^e theory of relativity (qq.v.). In 1927 the Ger- 
man physicist Werner Heisenberg formulated 
the so-called uncertainty principle (q.v.), which 
held that limits existed on the extent to which, 
on the subatomic scale, coordinates of an indi- 
vidual event can be determined. In other words, 
> was impossible to predict with precision that 
a particle, such as an electron, would be in a 
certain place at a certain time, moving at a cer- 
tain velocity. See Quantum Mechanics. This 
principle resulted in an increasing dependence 
on statistical inferences relating to large num- 
bers of individual events; see Statistics. 

Scientific Method. In science no one path to 
discovery exists. Descartes derived his results 
deductively from what he thought were clear 
and distinct ideas. The 16th-century English phi- 
losopher and statesman Francis Bacon, avoiding 
such hypotheses, believed that a tabulation of a 
sufficiently large number of instances would ex- 
plain the operations of nature. A closer ap- 
proach to the method commonly adopted by 
physical scientists today is that practiced by 
Galileo in his study of falling bodies. Observing 
that heavy objects fall with increasing speed, he 
formulated a hypothesis — that the speed ac- 
quired is directly proportional to the distance 
traversed. Being unable to test this directly, he 
deduced from this hypothesis the conclusion 
that objects falling unequal distances require 
the same elapsed time. In valid reasoning a false 
conclusion implies that the premise is false; and 
hence Galileo framed a new hypothesis — that 
the speed acquired is directly proportional to 
the time elapsed. From this he was able to infer 
that the distance covered by a falling object is 
proportional to the square of the time elapsed; 
and this he was able to verify experimentally by 
rolling balls down an inclined plane. One must 
keep in mind, however, that agreement of a 
conclusion with experience does not itself 
prove the correctness of the hypothesis from 
which it is derived; it simply renders the premise 
so much the more plausible. The ultimate test of 
the validity of a scientific law or hypothesis is its 
consistency with the totality of other aspects of 
the scientific framework through which man at- 
tempts to "explain" nature. It is this inner con- 
sistency which constitutes the basis for the con- 
cept of causality in science, according to which 


every effect is assumed to be linked with a 

cause. 

Quantitative description and deductive rea- 
soning in the past were not easily applied to 
geology and the life sciences, where greater 
weight had been placed on qualitative classifi- 
cations of specific observations. In the 18th cen- 
tury the Swedish botanist Carolus Linnaeus 
greatly expanded the botanical ordering of plant 
species, and at the same time fossil specimens 
were correlated with descriptive stratigraphy. It 
was from such work that theories concerning 
the origin and age of man developed. Even with 
the advent of evolutionary views, however, 
methodology in the life sciences remained pre- 
dominantly qualitative. With studies in genetics 
initiated by the Austrian priest and botanist Gre- 
gor johann Mendel , and pursued by biologists 
in the 20th century, biology has become increas- 
ingly quantitative. The life sciences today have 
joined the physical sciences in the increasingly 
frequent recourse to statistical formulations of 
scientific laws. See The Sciences, below. 
Scientific Communication. Throughout his- 
tory, scientific knowledge has been transmitted 
chiefly through written documents, some of 
which are over 4000 years old. From ancient 
Greece, however, no substantial scientific work 
survives from the period before the geometri- 
cian Euclid's Elements (about 300 B.C.). Of the 
treatises written by leading scientists after that 
time, only about half have survived. Some of 
these are in Greek and others were preserved 
through translation by Arab scholars in the Mid- 
dle Ages. Medieval schools and universities 
were largely responsible for preserving these 
works and also for fostering scientific activity. 
Since the Renaissance, however, this work has 
been shared by scientific societies, the oldest of 
which still surviving is the Accademia del Lincei 
(to which Galileo belonged), established in 1603 
to promote the study of mathematical, physical, 
and natural sciences. Later in the century gov- 
ernmental support of science led to the found- 
ing of the Royal Society of London (1662) and 
the Academie des Sciences de Paris (1666). 
These two organizations initiated publication of 
scientific journals, the former under the title 
Philosophical Transactions , and the latter as 
Memoires. During the 18th century academies 
of science were established by other leading na- 
tions. In the United States a club organized in 
1727 by the scientist, statesman, and philos- 
opher Benjamin Franklin became the American 
Philosophical Society in 1769 for "promoting 
useful knowledge", and in 1780 the American 
Academy of Arts and Sciences was organized by 
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John Adams, who was to become the second 
President of the United States in 1796. in 1831 
the British Association for the Advancement of 
Science met for the first time, followed in 1848 
by the American Association for the Advance- 
ment of Science, and in 1872 by the Association 
Frangaise pour I'Avancement des Sciences. 
These national organizations issue the journals 
Nature , Science , and Compte-rendus respec- 
tively. The number of scientific journals grew so 
rapidly during the early 20th century that A 
World List of Scientific Periodicals Published in 
the Years 1900-1933 contained some 36,000 en- 
tries in 18 languages. A large number of these 
are issued by specialized societies devoted to 
individual sciences, and most of them are less 
than 100 years old. 

Since late in the 19th century communication 
among scientists has been facilitated by the es- 
tablishment of international organizations, such 
as the International Bureau of Weights and 
Measures (1873) and the International Council 
of Research (1919). The latter is a scientific fed- 
eration subdivided into international unions for 
each of the various sciences which hold interna- 
tional congresses every few years, and the trans- 
actions of which are usually published. In addi- 
tion to national and international scientific 
organizations, numerous research departments 
of major industrial firms are in existence, and 
some of them regularly publish accounts of the 
work done or file reports with government pat- 
ent offices, which in turn print abstracts in peri- 
odical bulletins. 

The Sciences. Knowledge of nature originally 
was largely an undifferentiated observation and 
interrelation of experiences. The Pythagorean 
scholars distinguished only four sciences, arith- 
metic, geometry, music, and astronomy, and by 
the time of Aristotle, one could recognize in ad- 
dition, mechanics, optics, physics, meteorology, 
zoology, and botany. Chemistry remained out- 
side the mainstream of science until the time* of 
Boyle in the 17th century, and geology achieved 
the status of a science in the 18th century, when 
the study of heat, magnetism, and electricity be- 
came parts of physics. During the 19th century it 
was finally recognized that pure mathematics 
differed from the other sciences in that it was a 
logic of relations and did not depend for its 
structure on the laws of nature; yet its applica- 
bility in the elaboration of scientific theories has 
resulted in its continued classification among 
the sciences. The pure natural sciences are gen- 
erally divided into two classes, the physical sci- 
ences and the biological or life sciences. Princi- 
pal branches among the former arc? physics, 
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astronomy, chemistry, and geology; and the 
chief biological sciences are botany and zoo\ 
ogy. Each of the above sciences can be subdi- 
vided to identify such fields as mechanics cos" 
mology, physical chemistry, and meteorology 
or, among the biological sciences, physiology 
embryology, anatomy, genetics, and ecology. ' 

All classifications of the pure sciences, how- 
ever, are arbitrary. In the formulations of general 
scientific laws, interlocking relationships among 
the sciences are recognized; they are considered 
responsible for much of the progress today in 
several specialized fields of research, such as 
molecular biology and genetics. Several interdis- 
ciplinary sciences, such as biochemistry, bio- 
physics, biomathematics, and bioengineering 
have arisen, in which life processes are ex- 
plained physicochemically. Biochemists, forex- 
ample, synthesized deoxyribonucleic acid 
(DNA); and the cooperation of biologists with 
physic ists led to the invention of the electron 
microscope (q.v.), through which viruses and 
gene mutations can be studied; see Heredity- 
Nuhek: Acids. I he application of these interdis- 
ciplinary methods is also expected to produce 
significant advances in the? fields of social and 
behavioral science's; see Behavioral Sciences; 
Psychiatry; Psycmoanai ysis; Psychology; Psy- 

CHOIOCIY, f XIM RIME N I' AL; PSYCHOSOMATIC MEDI- 
CINE; PSYC H< )1 1 II RAPY. 

Applied sciences can be classified into aero- 
nautics, electronics, engineering, and metal- 
lurgy, which are applied physical sciences; 
agronomy and medicine art' applied biological 
sciences. In this case also, one must recognize 
overlapping branches. I he cooperation, for ex- 
ample, between iatrophysics, which is a branch 
of medical research based on principles of phys- 
ics, and bioengineering resulted in the develop- 
ment o! the* heart lung machine used in open- 
heart surgery, and also in the design of artificial 
organs such as heart c hambers and valves, kid- 
neys, blood vessels, and inner-ear bones. Ad- 
vance's such as these 1 art* generally the? result of 
research by teams of spec ialists representing dif- 
ferent sciences, both (Hire and applied. This in- 
terrelationship between theory and practice is 
as important to the* growth of science today as it 
was al the' time of Galileo. C.B.B. 

SCIENCE FICTION, the fictional treatment in 
print, moti< >n pic lures, television, or other medi- 
ums of theeflectsot science or future events on 
human beings. More precisely, science fiction 
deals will) events that did not happen or have 
not yet happened; it < onsiders these events ra- 
tionally in terms both of explanation and of 
consequent es; and it is c oncerned with the inv 
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pact of change on people, often with its conse- 
quences for the human race. I he most common 
subjects for science fiction are the future, travel 
through space or time, life on other planets, anti 
crises created by technology or alien creatures 
and environments. 

Progenitors. The subjects of sc ience fit tion 
have been touched upon by fantastic literature 
since ancient times. The Babylonian //>/< ot Gil- 
gamesh dealt with a search for ultimate knowl- 
edge and immortality, the myths of Daedalus 
with the technology of robots and flying, and 
the True History (about 160 a.d.) ol I ucian of 
Samosata with a trip to the moon, Imaginary 
voyages and tales of strange people in distant 
lands were common in Greek and Roman litera- 
ture, and found new expression in the 14th-cen- 
tury book of travels written in french by the 
pseudonymous Sir John Mandeville. Trips to the 
moon were described by figure's as diverse as 
Cyrano de Bergerac, William Godwin, and Jo- 
hannes Kepler, among others. Another subjec t, 
the structure of better societies or belter worlds, 
which goes back at least to the* 4th century ».e. 
with Plato's The Republic , was reintroduc ed and 
given a generic name when Ihornas More wrote* 
Utopia (1516). Stories of an imaginary voyage* 


usually were written for satirical purposes; per- 
haps the finest example is Gulliver's Travels 
(1726) by Jonathan Swift. But science fiction 
could not exist in its present form until the fact 
of social change was recognized after the begin- 
ning of the industrial revolution (about 1750). 
The Gothic novel of the 18th century culmi- 
nated in Mary Wollstonecraft Shelley's Franken- 
stein (1818), a work transformed by a belief in 
the potential of science. Many authors of the 
19th century, such as Edward Bellamy, Nathaniel 
Hawthorne, Rudyard Kipling, Fitz-James O'Brien 
(about 1828-62), Edgar Allan Poe, and Mark 
Twain, worked with the new fiction at one time 
or another. The first great specialist of science 
fiction, however, was the French author jules 
Verne, who dealt with geology and cave explo- 
ration in Journey to the Center of the Earth 
(1864), space travel in A Trip to the Moon (1865) 
and Off on a Comet (1877), and the submarine 
and underwater marvels in 20,000 Leagues Un- 
der the Sea (1870). 

Science-Fiction Novels in English. Stories of 
lost races and unexplored corners of the world 
were popular in Victorian England: H. Rider 
Haggard's She and Allan Quatermain appeared 
the same year, 1887, and in 1912 Sir Arthur Co- 
nan Doyle's The Lost World was published. But 
the first major writer of science fiction in English 
and the man who may be considered the father 
of modern science fiction is H. G. Wells. More 
interested in biology and evolution than in the 
physical sciences and more concerned about 
the social consequences of invention than the 
ac curacy of the invention itself, Wells from 1894 
wrote stories of science invested with irony and 
realistic conviction. His reputation grew rapidly 
after the publication of The Time Machine in 
1895; this was followed by The Island of Dr. Mo- 
reau (1896), The Invisible Man (1897), The War 
of the Worlds (1898), When the Sleeper Wakes 
(1899), and The First Men in the Moon (1901), 
before Wells turned to other forms of literature. 

Other science-fiction novels appeared from 
British writers during the first half of the 20th 
century. Particularly noteworthy are the extrava- 
gant fancies of Matthew Phipps Shiel 
(1865-1947; The Purple Cloud , 1901), the cosmic 
panoramas of Olaf Stapledon (1886-1950; Last 
and First Men , 1930), and the studies in inter- 
planetary theology by the theologian and phi- 
losopher C. S. Lewis ( Out of the Silent Planet , 
19:18). In addition, many British authors of stan- 
dard fic tion wrote one or two striking novels of 
a socially prophetic nature. Particularly success- 
ful and influential were Brave New World 
(1912), by A I do us Huxley, and 1984 (1949), by 
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Science Fiction . Plates 1 and 2. The fictional treatment of 
alien environments and phenomena, created or un- 
leashed by modern science, has been effective in print, 
on television, and in motion pictures. The adventures of 
the futuristic hero Flash Cordon (above) have been de- 
picted in comic strips and on television; and Captain 
Marvel (left), the superhuman comic-strip trouble- 
shooter, is a source of excitement and entertainment for 
many young minds. Right: In A Clockwork Orange, the 
American filmmaker Stanley Kubrick depicts the failure 
of sophisticated psychological and chemical treatment to 
cure the principal character of his predilection for ex- 
cessively violent behavior. Below: In 2001: A Space Odys- 
sey, in a world where space travel is commonplace, Ku- 
brick attempts to chart the inexorable progress of 
science and the probable confrontation of man, ma- 
chine, and the interplanetary environment. 


From the motion picture "CLOCKWORK 


ORANGE" by Warner Bros. Inc. 0 1971 
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George Orwell. One of the most prolific writers 
of works dealing with both science fiction and 
science fact is Arthur C. Clarke (1917- ; Child- 

hood's End l 1953). 

In the opinion of many critics one of the most 
able American writers of mainstream science 
fiction, combining scientific extrapolation with 
narrative art, is Robert Heinlein (1907- ; The 

Man Who Sold the Moon , 1950, and Stranger in 
a Strange Land , 1961). Other widely known 
American science-fiction authors are Isaac Asi- 
mov (1920- ; The Caves of Steel , 1953), who 

also is a prolific author of popular science 
books, and Ray Bradbury (1920- ; The Martian 

Chronicles , 1950), who is considered more of a 
fantasy writer. 

The publication of science fiction in book 
form in the United States was infrequent be- 
tween 1926 and 1946. Today it is an accepted 
category of publishing, with book publication 
of novels, short-story collections, and antholo- 
gies making up approximately 10 percent of the 
total works of fiction published annually. 
Science-Fiction Magazines. The characteristi- 
cally American type of science fiction was at first 
published almost entirely in magazines. The au- 
thors of magazine science fiction emphasized 
technical accuracy and plausibility above liter- 
ary value and sometimes above characteriza- 
tion. The mass magazines that developed in the 
last decade of the 19th century published many 
stories of science, and the pulp fiction maga- 
zines that followed Argosy , founded in 1896, in- 
cluded many stories of romance and wild ad- 
venture such as those written by Edgar Rice 
Burroughs and Garrett P. Serviss (1851-1929). 
But the unspecialized fiction magazines evolved 
into the category pulps, and in 1926 Hugo 
Gernsback (1884-1967), a Luxembourg immi- 
grant who became a well-to-do American edi- 
tor, publisher, inventor, and author, founded 
the first science-fiction magazine, Amazing S to- 
nes. He believed that fiction could be a medium 
for disseminating scientific information and cre- 
ating scientists, and he published and also wrote 
stories with this in mind. An example of his own 
writing is Ralph 124C41 + , first serialized in his 
popular science magazine Modem Electrics in 
1911. Gernsback also created a name for the 
new form, "scientifiction", which he changed in 
1929, with the founding of Science Wonder Sto- 
ries, to "science fiction". In 1937, when John 
Wood Campbell, Jr. (1910-71), became editor of 
Astounding Stories , that magazine began to fea- 
ture a new type of science fiction. As an author, 
especially in the works he wrote under the pen 
name Don A. Stuart, Campbell already had 
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added mood and characterization to the techni- 
cal and prophetic aspect of science fiction. As 
an editor, he encouraged other writers to pro- 
duce science fiction of literary merit, and fos- 
tered what has since been called "the golden 
age" of science fiction. 

Later magazines included Fantasy and Science 
Fiction , founded in 1949 by the American au- 
thors and editors Anthony Boucher (1911-68) 
and Jesse Francis McComas (1910- ), and Gal- 

axy Science Fiction , founded in 1950 by the 
American author and editor Horace Leonard 
Gold (1914- ). In these magazines emphasis 

shifted more toward literary, psychological, and 
sociological preoccupations, with some loss of 
scientific content. 

Beginning in the mid-1960's a new concern 
for humanistic values and experimental tech- 
niques emerged, calling itself "the new wave"; it 
entered science fiction primarily through the 
English magazine New Worlds and was typified 
by the British writers Brian Aldiss (1925- ) and 

James Ballard (1930- ) and the American writer 

Harlan Ellison (1934- ). The new wave, prefer- 

ring to call what it wrote "speculative fiction", 
was most prominently published in anthologies 
of original work, in particular Ellison's antholo- 
gies beginning with Dangerous Visions (1967). 
Motion Pictures. Science fiction has inter- 
ested filmmakers since the earliest days of the 
cinema (see Motion Pictures, History of), 
though not often to the benefit of the film or of 
science fiction. Most such films have been based 
on science-fiction literature and comic strips; 
see Comic Strip. 

Unlike the literature, science-fiction cinema 
has increasingly been preoccupied with unnatu- 
ral creatures of various sorts, giving rise to a sub- 
genre colloquially referred to as horror or mon- 
ster movies. Motion pictures featuring alien 
beings, mutant creatures, or soulless humans 
have more often than not been stereotyped 
melodramas. Among common themes of sci- 
ence-fiction motion pictures are the fallibility of 
megalomaniacal scientists, the? urgency of inter- 
national cooperation against invaders from 
outer space or monsters from the earth, the rash 
hostility of people to anything alien, and the 
evil aspects of technology. 

The earliest motion picture to treat fantasy, if 
not science fiction proper, was Lc Voyage dans 
la lune ("A Trip to the Moon"), created by the 
French filmmaker and magician George Melies 
(1861-1938) in 1902. Thomas A. Edison's motion- 
picture company produced A Trip to Mars in 
1910. Early German filmmakers produced influ- 
ential motion pictures c ulminating in such ex- 
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pressionistic films as Robert Wiene's The Cabi- 
net of Dr. Caiigari (1919) and Fritz Lang's 
Metropolis (1926). Prominent American monster 
films, which have since inspired countless se- 
quels, are Frankenstein (1931), Dracula (1931), 
and The Mummy (1932). In 1933 came King 
Kong and The Invisible Man. In 1936 Great Brit- 
ain produced the ambitious Things To Come , a 
visionary treatment of a utopian technocracy, 
the scenario for which was written by the au- 
thor of the novel from which it was adapted, 
H G. Wells. Notable American serials of the 
1930's were based on the comic strip characters 
Flash Gordon and Buck Rogers. 

The American producer and director George 
Pal (1908?- ) was responsible for several well- 

regarded science-fiction films, beginning in 1950 
with Destination Moon and continuing with 
When Worlds Collide (1951), The War of the 
Worlds (1953), and The Time Machine (1960). 
All four films won awards of the Academy of 
Motion Picture Arts and Sciences for their spe- 
cial effects. Other notable films of the !950's 
were The Day the Earth Stood Still (1950), For- 
bidden Planet (1956), and The Invasion of the 
Body Snatchers (1956). 

The critically acclaimed science-fiction films 
of the 1960's and 1970's include The Day of the 
Triffids (1963), Alphaville (1965), Fahrenheit 4SI 
(1966), Fantastic Voyage (1966), Planet of (he 
Apes (1968), The Forbin Project (1970), the An- 
dromeda Strain (1971), The Man Who tell to 
Earth (1976), and the spectacular remake of King 
Kong (1976). The epic 2(X)1: A Spaa * Odyssty 
(1968) became one of the most widely discussed 
science-fiction films of all time. 

Radio and Television. One of the most sue 
cessful science-fiction programs on radio in t he* 
1930's was the serial "Buck Rogers". In 1938 the 
realism of a broadcast production ol I he War of 
the Worlds by the* American actor and director 
Orson Welles aroused panic among some listen- 
ers. Later such programs as "Dimension X" and 
"X Minus One" dramatized science-fit tion short 
stories. 

Two American television programs from the* 
1950's were the science-fiction serials "Captain 
Video" and "Tom Corbett, Spat e Cadet", hi later 
years, Superman and other comic book heroes 
were featured. More* recent television programs 
popular with adults include* "Iwilight /one", 
"Outer Limits", "Lost in Space", "Land of the 
Giants", "The Immortal", and "Star Irek". The* 
last enjoyed such success in syndic ation after 
three years on the air that it created a surprising 
fan movement and attracted more than 1(),(XX) 
followers to major conventions. Its success in- 


spired two subsequent syndicated series, "The 
Starlost" and "Space 1999". 

Conventions and Awards. Science-fiction 
fans began organizing World Science Fiction 
Conventions in 1939. In the 1950's fans attend- 
ing the convention began awarding "Hugos", 
rocket-shaped trophies, for what they voted the 
best novels and stories of the year. The Science 
Fiction Writers of America, founded in 1965, an- 
nually award "Nebulas", spiral nebula shapes 
embedded in lucite, to the work chosen as best. 
Science Fiction and Science. Two major 
events brought science fiction general recogni- 
tion as a literature of relevance: the explosion of 
the first atomic bomb in 1945 and the successful 
landing on the moon on July 20, 1969, of two 
American astronauts. Atomic bombs (and 
atomic energy) and spaceflight had been two of 
the major subjects of science fiction almost 
from its beginnings, and had been ridiculed by 
traditional critics and even many scientists as 
"mere science fiction". Their realization and the 
recognition by many persons of the way in 
which life is being changed by science and 
technology have contributed to what Isaac Asi- 
mov has called "a science-fiction world". This 
awareness was intensified in July, 1976, when a 
space vehicle landed on Mars and transmitted 
the first on-site photographs of another planet 
ever to reach earth. Scientists and explorers have 
credited science-fiction works by Jules Verne 
and others for starting them on their life jour- 
neys. Space exploration by Soviet scientists was 
influenced by the writings of the Russian author 
Konstantin Eduardovich Tsiolkovsky (1857-1935; 
Beyond Earth , 1920), and German rocket re- 
search was inspired partly by the works of the 
German author Kurd Lasswitz (1848-1910; On 
Two Planets, 1897). 

Science Fiction and the Classroom. The 

growing acceptability of popular culture 
throughout society, along with increasing con- 
sideration for the? likes and dislikes of students, 
brought courses in science fiction into colleges 
and universities beginning in 1962. Today al- 
most all colleges and universities in the U.S. 
have at least one course in science fiction, as do 
many secondary schools. Teachers and scholars 
in the field organized the Science Fiction Re- 
search Association in 1970. Two scholarly jour- 
nals, Extrapolation and Science Fiction Studies > 
are published semiannually, along with count- 
less amateur and semi professional fan maga- 
zines in the U.S. and abroad. 

See also biographies for the authors men- 
tioned above for whom life dates are not pro- 
vided. A. Bo. & L. del R.; J.G. 
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SCIENTIFIC METHOD. See Science: Scientific 
Method. 

SCILLY ISLES or SCILLY ISLANDS, Great Brit- 
ain , archipelago in the Atlantic Ocean, part of 
Cornwall, England, about 25 miles s.w. of Land's 
End. The group consists of about 140 small is- 
lands and rocks, with a total area of about 6 
sq.mi. Only five of the islands are inhabited; 
they are Saint Mary's, Tresco, Saint Martin's, 
Saint Agnes, and Bryher. The Sc i I ly Isles are 
noted for their rugged granite cliffs and wild 
scenery. The climate is consistently mild and the 
principal industry is the production of flowers 
and vegetables, which are grown during the 
winter and shipped to Bristol and London. Hugh 
Town, on St. Mary's, is the capital and has a sub- 
stantial harbor and roadstead. The islands are 
administered by a council and are included in 
the Saint Ives parliamentary division of Corn- 
wall. 

SCINTILLATION COUNTER, instrument em- 
ployed in nuclear research to detect, measure 
the energy of, and count nuclear particles. Like 
all radiation-detecting devices, the scintillation 
counter functions by virtue of the ionization 
(q.v.) produced by charged particles moving at 
high speed. The ionization, in the scintillation 
technique, takes place within certain transpar- 
ent solids and liquids, known as scintillating 
materials, causing flashes of visible light. The 
rare gases argon, krypton, and xenon produce 
ultraviolet scintillations that can be converted 
into visible light. Therefore these gases have re- 
cently been used in scintillation counters. The 
phenomenon of scintillation, or fluorescence, 
was discovered in the 17th century; see Fluores- 
cence and Phosphorescence. A primitive scintil- 
lation device, known as the spinthariscope, 
which was invented in the early 1900's, was of 
considerable importance in the development of 
nuclear physics. The spinthariscope required, 
however, the counting of the scintillations by 
eye. Because of the uncertainties of this 
method, physicists initiated a search for more 
reliable techniques; they ultimately succeeded 
in constructing devices that would automati- 
cally record the ionizing effect of the particles. 
Among such devices were the cloud chamber 
(q.v.), bubble chamber, spark chamber, and var- 
ious other ionization chambers, including the 
noted Geiger-Muller counter. The scintillation 
method was revived in 1947 by utilizing the 
photomultiplier tube, a type of photoelectric 
cell (q.v.), in conjunction with a recording de- 
vice. See also Ionization Chamber. 

Various organic and inorganic substances are 
used as scintillating materials. Certain sub- 
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stances react more favorably to specific types of 
radiation than others, making possible highly di- 
versified instruments. The inorganic phosphors' 
such as zinc sulfide, are very sensitive to alpha 
particles. The most popular inorganic scintillator 
is sodium iodide, activated with a trace of thalli- 
um. It can be fabricated into very large crystals 
which are used to distinguish the energy 0 f 
gamma rays. Anthracene and other organic 
phosphors are employed to detect beta and 
gamma radiation. Liquid scintillating materials 
have the advantage of flexibility in relation to 
size and shape. Plastic scintillators are also 
widely used, particularly in high-energy physics. 

The scintillation counter is superior to all oth- 
er radiation-detecting devices in a number of 
fields of current research. It has replaced the 
Geiger-Muller counter in the detection of bio- 
logical tracers (q.v.) and as a surveying instru- 
ment in prospecting for radioactive ores. The in- 
strument is also employed in nuclear research, 
notably in the investigation of such particles as 
the antiproton (see Proton), the meson, and the 
neutrino (qq.v.). G.T.S. 

SCINTILLOGRAM or SCINTISCAN, two-di- 
mensional recording of gamma radiation from a 
radioisotope injected into the body, used to di- 
agnose certain kidney diseases. See Isotope: 
Kidney; Tracers. 

SCINTILLON, crystalline-like particle found in 
an aquatic flagellate (q.v.), Conyaulax polyedra. 
It emits a flash of light and is believed respon- 
sible for the organism's luminescence. See Bio- 
luminescence. 

SCINTISCANNING, technique used in diag- 
nosis of liver (q.v.) disease, which records the 
concentration of gamma rays emitted by a small 
amount of radioactive substance introduced 
into the body. See Isotope; Tracers. 

SCIOTO, river of Ohio, rising in Hardin Co. It 
flows E. and then generally s., past Columbus 
and Chillicothe, to its junction at Portsmouth 
with the Ohio K. The Scioto is about 237 mi. 
long. The Olentangy R. is its chief tributary. 
SCIPIO, name of a noble Roman family of 
military leaders, noted for their love of Greek 
culture. Among the more important members of 
the family are the following. 

Publius Cornelius Scipio Africanus, known 
as SCIPIO THE ELDER (234?-183 B.C.), one of the 
most famous generals of ancient Rome and a 
hero of the Second Punic War (see Punic Wars) 
between Carthage and Rome. In 210 B.C., after 
serving in the Roman legions sent against the 
Carthaginian general Hannibal (q.v.) in northern 
Italy, Scipio was put in command of the Roman 
armies in Spain. Arriving there in 209 B.C., he led 
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a surprise attack against the headquarters of the 
Carthaginian army at Nova Carthago (now Cart- 
agena), thereby depriving Carthage of its princi- 
pal supply base. By 206 b.c. he had driven the 
Carthaginian general Hasdrubal (see under Has- 
drubal) from Spain, but had failed to prevent 
him from crossing the Pyrenees to assist his 
brother Hannibal. Scipio returned to Rome in 
triumph in 205 b.c. and was elected consul to 
Sicily. There he prepared for the invasion of Af- 
rica. Landing west of Carthage with his army in 
204 b.c., Scipio defeated the combined forces of 
the Carthaginians and their allies. The Cartha- 
ginians would not accept Scipio's harsh peace 
terms, however, and they recalled Hannibal 
from Italy to defend the city. When the two ar- 
mies met southwest of Carthage, near Zama, 
Scipio routed the Carthaginian forces, and the 
Second Punic War was concluded. For this con- 
quest Scipio was granted the surname Afri- 
canus. 

In 190 b.c Scipio served as tactical advisor to 
his brother in the war with Antiochus III, King 
of Syria (see under Antiochus); the Syrian force 
was crushed in the great Roman victory at Mag- 
nesia in Asia Minor. On his return to Rome 
Scipio was accused by his enemy, the Roman 
statesman Marcus Porcius Cato (q.v.), of accept- 
ing bribes from the Syrian king. He was acquit- 
ted of the charges, but retired from public life to 
his villa at Liternum in Campania. Scipio Afri- 
canus is regarded as the greatest Roman general 
before Gaius Julius Caesar (q.v.). In addition to 
his military feats he was an accomplished 
scholar and encouraged appreciation of Greek 
culture in Rome. 


Publius Cornelius Scipio Aemilianus Afri- 
canus Numantinus, known as SCIPIO THE 
YOUNGER (about 185-129 b.c.), general, the 
adopted grandson of Scipio the Elder. After 
serving in the Roman military campaigns in Ma- 
cedonia, he became military tribune to Spain in 
151 b.c. Following the outbreak of the Third 
Punic War, Scipio, as the favorite both of the 
Roman army and the Roman people, was 
elected consul in 147 b.c. and invested with su- 
preme command. After a year of heavy fighting 
Scipio captured Carthage and destroyed it. He 
returned to Rome in triumph, having earned in 
his own right the surname Africanus he had in- 
herited from his grandfather. 

After serving as censor in Rome for several 
years, Scipio was again elected to the consul- 
ship in 134 b.c., and was sent to Spain to conduct 
the siege against Numantia. The capture and de- 
struction of the town ended twenty years of 
warfare in Spain, and gave Scipio the additional 
surname Numantinus. On his return to Rome he 
became the leader of the aristocracy in their 
battle against the popular and agrarian reforms 
of his cousin Tiberius Sempronius Gracchus 
(see under Gracchus). On the night before Sci- 
pio was scheduled to deliver a speech on agrar- 
ian laws, he died, perhaps assassinated by his 
political enemies. Scipio was noted as a patron 
of Greek culture and of contemporary Roman 
writers. 

SCISSORBILL. See Skimmer. 

SCISSORS, cutting instrument with two 
blades, the edges of which slide past each other. 
The blades are attached by a common fulcrum 
in the form of a screw or a pin and they operate 


1. Surgical Scissors 

2. Bandage Scissors 

3. Professional 
Manicure Scissors 

4. Baby Scissors 

5. Tailor Bent 
Dressmaking Scissors 

6 . Straight Handle 
Dressmaking Scissors 

7. Sewing Scissors 

8. Pinking Dressmaking 
Scissors 

9. Poultry Scissors 

10. & 77 . Barber Scissors 
12. Thinning Scissors 

American Cutlery & Hardware Co. 
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simultaneously by lever action when the han- 
dles are pushed together; see Lever. Different 
types of scissors are designed for specific uses, 
but they are all based on the same lever princi- 
ple. In addition to their household use, specially 
designed scissors are used in surgery, embroi- 
dery, and manicuring. The heavy-duty trimming 
scissors employed in gardening are known as 
shears, as are the instruments used by profes- 
sional dressmakers and hairdressers. 
SCISSOR-TAILED FLYCATCHER, beautiful fly 
catching bird, Muscivora forficata , of southwest- 
ern United States, remarkable for its long outer 
dark-tipped tail feathers, which in flight open 
and shut like a pair of scissors. The body is 
about 6 in. long, the tail about 9% in. The gen- 
eral color is light pearly gray, the sides and wing 
linings pink, and the lower parts white, washed 
along the flanks with salmon pink. 

SCLEROSIS, induration or hardening, resulting 
from degenerative changes in which normal 
tissues are replaced by connective tissue, as in a 
scar. Hardening of the middle coat of an artery 
is termed arteriosclerosis; see Artery: Diseases 
of the Arteries. Replacing of the normal tissue of 
the liver by connective tissue is termed cirrhosis 
of the liver; see Liver: Diseases of the Liver. De- 
generation and destruction of the tissue of the 
spinal cord or of the brain is termed sclerosis 
and is the essential lesion of several diseases, 
such as multiple sclerosis (q.v.). 

SCONE, Great Britain, parish in Perth County, 
Scotland, consisting of the adjacent villages of 
Old Scone and New Scone, on the Tay R., 2 
miles n.e. of Perth. The principal industry is agri- 
culture. According to tradition, Old Scone be- 
came the capital of the kingdom of the Piets 
(q.v.) in the 8th century. An early Culdee mon- 
astery, which became an Augustinian abbey in 
the 12th century, contained the famous Stone of 
Scone, or Stone of Destiny, which was believed 
to have been brought there during the 8th cen- 
tury. The Scottish kings were crowned on the 
stone until 1296, when Edward I (q.v.), King of 
England, placed it permanently in Westminster 
Abbey, in London (see Chair: Medieval). The 
Scottish sovereigns continued to be crowned at 
Scone, although the 12th-century abbey in the 
parish was destroyed by Protestant zealots in 
1559, and the last coronation to be held there 
was that of the future English king Charles II 
(q.v.), who was crowned king of Scotland in 
1651, during his exile from England. The present 
Palace of Scone was built in 1803. Pop. (1971) 
3565. 

SCOPAS (fl. 4th cent, b.c.), Greek sculptor and 
architect, born on the island of Paros. Works at- 


tributed to Scopas are characterized by an in 
tensely expressive style, and he is considered to 
be a founder, with the Greek sculptor Praxiteles 
(q.v.), of the late Attic school; see Greek Art and 
Architecture: The Classical Period. Among the 
few remaining original works identified with 
Scopas are the pediment sculptures (now in the 
National Museum, Athens) from the temple of 
Athena Alea, at Tegea, of which he may also 
have been the architect. Toward the end of his 
life Scopas is believed to have collaborated in 
preparing sculptures for the great Mausoleum 
(q.v.) at Halicarnassus in Asia Minor, one of the 
so-called Seven Wonders of the World (q.v.). 
Among several Roman copies that may be of his 
works are the "Apollo Citharoedus" in the Vati- 
can, Romo; a statue of the Greek hero Meleager 
(q.v.), in the Fogg Art Museum at Harvard Uni- 
versity, in Cambridge, Mass.; and a statue 
known as the' "Ludovisi Ares", in the Terme Mu- 
seum, Rome. 

SCOPES TRIAL. See Bryan, William Jennings; 

FUNDAMtNIAl ISM, 

SCOPOLAMINE or HYOSONE, alkaloid of 
formula, C,.-H. M N0 4 , whic h occurs in the roots 
of herbs belonging to the Nightshade family, 
Solanacoao, particularly herbs of the genus, Hy- 
oscyamus. A viscous liquid, it dissolves fairly 
readily in water. The monohydrate of the alka- 
loid forms c rystals of m.p. 59° C. (138° F.) . Sco- 
polamine is optically active and rotates the 
plane* of polarized light to the left. The hydro- 
bromide, often handled as the trihydrate, is 
used medically to dilate* the eye, to cause de- 
pression of the central nervous system, and as a 
motion-sickness preventive; its sedative effect 
in inducing criminal confessions accounts for 
the* popular name, truth drug. 

SCORE, in music , notated copy of a composi- 
tion in whic h the music to be performed by 
each voic e or instrument is written on staves ar- 
ranged one* above* another. The so-called full 
score* shows the* music for all the instruments; 
each player is given a separate score, or part, 
which shows only his own music. Up to about 
1225 all I uropean music for more than one part 
was apparently circulated in complete scores, 
and performers read from these scores. The use 
of such score's was abandoned in the 13th cen- 
tury in order to reduce* the* space required for 
writing clown a composition. Full scores came 
into use* again in the* late* 16th century with the 
rise of the orchestra and the* development of or- 
chestration (qq.v.), I he earliest example of a 
printed score* was that of the* Madrigals ("Madri- 
gal", 1577) for voices by the Flemish composer 
Cyprien de Rore (1516-65). The first printed or- 
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chestral score was that of the Ballet Comique de 
la Royne ("The Comic Ballet of the Royne", 
1582) by the Franco-ltalian composer Baltazar- 
jni, also known as Balthasar de Beaujoyeulx (d. 
about 1587). Various methods of arranging parts 
in a score were employed through the middle of 
the 19th century. Contemporary composers, 
however, generally follow a method in which 
the instruments are divided into four groups or 
choirs consisting respectively of the woodwind, 
brass, percussion, and stringed instruments, and 
the instruments within a group are arranged ac- 
cording to their tonal ranges; see also Pitch. 
Reading a modern full score is a difficult skill, 
complicated by the fact that different clefs (see 
Muscial Notation) are used in writing the parts 
of different instruments. For the sake of conven- 
ience in reading or study, scores are sometimes 
arranged in various compressed forms, for 
example, vocal scores, in which the vocal parts 
are given in full but the orchestral parts are ar- 
ranged for the piano, and piano scores, in which 
all parts are arranged for the piano. 

SCORPIO, also called Scorpius or the Scor- 
pion, southern constellation situated partly in 
the Milky Way (q.v.) next to Libra, and the 
eighth sign of the zodiac (q.v.). It is represented 
on pictorial maps as a scorpion. The brightest 
star in the cohstellation is Antares, a red star of 
the first magnitude. 

SCORPION, any member of the order Scorpi- 
onida, class Arachnida (q.v.). About 650 species 
of scorpion exist, about 40 of them occurring in 
the United States. Usually brown in color and 
ranging from about 1 in. to 8 in, in length, the 
scorpion has a flat, narrow body, two lobster- 
like claws, eight legs, and a segmented abdomi- 


The scorpion has large clawlike pincers that it uses to 
seize its prey. Jean Philippe Varln-Jacana 

nal tail. Terminating in a venomous stinger, the 
tail is usually curved upward and forward over 
the back. Found in warm and dry tropical re- 
gions, including the southwestern United 
States, the scorpion is nocturnal and feeds 
mainly on spiders and insects. Squeezing a vic- 
tim with its claws, the scorpion then inflicts a 
disabling sting. The sting of the scorpion is 
painful, but rarely fatal to man. The sting of sev- 
eral species found in Mexico, however, has 
proved fatal to young children, and one particu- 
larly poisonous species is considered capable of 
delivering a sting fatal to adults. 

SCORPION FISH. See Rockfish 
SCORPIUS. See Scorpio. 

SCOTER, common name applied to any of the 
surf ducks constituting the genera Oidemia and 
Melanitta, abundant along the colder shores of 
the Northern Hemisphere. The birds, which are 
popularly but erroneously called coots in the 
United States, feed on marine animals in shal- 
low waters, and have tough, ill-smelling flesh, 
rendering them unfit for human consumption. 
Male scoters are chiefly black in color; females 
and young are chiefly sooty brown. The com- 
monest American species are the white-winged 
scoter, Melanitta deglandi, so called because of 
a prominent area of white on each wing, and 
the surf scoter, M. perspicillata. The white- 
winged scoter averages slightly under 2 ft. in 
length. The surf scoter is somewhat smaller, av- 
eraging 19 in. in length, and differs also in hav- 
ing a white crown and a white patch on the 
neck. Another American species is the common 
scoter, Oidemia nigra. The velvet scoter, M. 
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fusca, so called because the male is velvet black, 
is a European species which is occasionally ob- 
served in North America. 

SCOTLAND, geographical portion of the 
island of Great Britain (q.v.), bounded on the n. 
by the Atlantic Ocean; on the e. by the North 
Sea; on the s.E. by England (q.v.); on the s. by Sol- 
way Firth (q.v.), which partly separates it from 
England, and by the Irish Sea; and on the w. by 
North Channel, which separates it from Ireland, 
and by the Atlantic Ocean. In political geogra- 
phy, Scotland, together with 186 nearby islands, 
comprises the second largest administrative di- 
vision (after England) of the United Kingdom of 
Great Britain and Northern Ireland; see Great 
Britain. A majority of the islands belonging to 
Scotland are contained in three groups, namely 
the Hebrides, better known as the Western Isles, 
situated off the w. coast; the Orkney Islands, sit- 
uated off the n.e. coast; and the Shetland Islands 
(qq.v.), situated n.e. of the Orkney Islands. The 
largest of the other islands is Arran (q.v.). The 
area, including the islands, is 30,411 sq.mi. 

THE LAND 

Scotland is shaped very irregularly. The w. coast 
is deeply penetrated by numerous arms of the 
sea, most of which are narrow submerged val- 
leys, known locally as lochs, and a number of 
broad indentations, generally called firths. The 
principal firths are the Firth of Lome, the Firth of 
Clyde ( see Clyde), and Solway Firth. The major 
indentations on the e. coast are Dornoch Firth, 
Moray Firth (q.v.), the Firth of Tay, and the Firth 
of Forth (see Forth). Measured around the vari- 
ous firths and lochs, the coastline of Scotland is 
about 2300 mi. long. 

From Cape Wrath (q.v.), the n.w. extremity of 
Scotland, to the Mull of Galloway, the s.w. ex- 
tremity of Scotland, the distance is about 274 
mi. This distance is commonly regarded as the 
maximum length of Scotland. The width of Scot- 
land varies considerably, ranging from a maxi- 
mum of about 154 mi., measured along a line 
extending westward from a point near Pet- 
erhead, to about 26 mi., between the respective 
heads of Dornoch Firth and Loch Broom. 

The terrain of Scotland is predominantly 
mountainous. Physiographically the terrain falls 
into three distinct divisions, from north to 
south, the Highlands, the Central Lowlands, and 
the Southern Uplands. More than one half of 
the surface of Scotland is occupied by the High- 
lands, the most rugged region on the island of 
Great Britain. Consisting of parallel mountain 
chains with a general n.e.-s.w. trend and broken 
by deep ravines and valleys, the Highlands are 
noted for their scenic grandeur. Precipitous 


cliffs, moorland plateaus, mountain lakes, sea 
lochs, swift-flowing streams, and dense thickets 
are common to the Highlands, the most sparsely 
inhabited section of Scotland. The uplifts are 
heavily eroded and fairly uniform in appearance 
in the district to the n.w. of a depression, known 
as the Glen More, or Great Glen, which extends 
from Moray Firth to Loch Linnhe. Numerous 
peaks from about 2000 to 3000 ft. above sea 
level are situated in the n.w. coastal area. In the 
Highlands s.E. of the Great Glen the topography 
is highly diversified. This region is traversed by 
the Grampian Mountains (q.v.), the principal 
mountain system of Scotland. Among the major 
peaks of the Grampians are Ben Nevis (4405 ft.), 
the highest summit in Great Britain; Ben Mac- 
dhui (4298 ft.); and Cairn Gorm (4084 ft.). 

The s. limits of the Highlands, which termi- 
nate along a line extending southwesterly from 
Stonehaven to the Firth of Clyde, adjoin the 
Central Lowlands. A narrow belt comprising 
about one tenth of the area of Scotland, the 
Central Lowlands are traversed by several chains 
of hills, including the Ochil and Sidlaw hills, and 
by several important rivers, notably the Clyde, 
Forth, and Tay (qq.v.). 

The terrain of the Southern Uplands, a region 
much less elevated and rugged than the High- 
lands, consists largely of a moorland plateau 
traversed by rolling valleys and broken by 
mountainous outcroppings. Only a few summits 
in the Southern Uplands exceed 2500 ft. in ele- 
vation. Among these summits are Merrick (2765 
ft.), the highest, and Cairnsmore (2611 ft.), both 
in Kirkcudbright County. Adjoining the Upland 
region along the boundary with England are the 
Cheviot Hills (q.v.). 

The hydrography of Scotland is characterized 
by an abundance of streams and lakes. Notable 
among the lakes, which are especially numerous 
in the central and n. regions, are Loch Lomond 
(see Lomond, Loch), Loch Ness (see Ness, Loch), 
Loch Tay, and Loch Katrine. Many of the rivers 
of Scotland, in particular the rivers in the w., are 
short, torrential streams, generally of little com- 
mercial importance. The chief rivers include, 
besides those previously cited, the Tweed, Dee 
(qq.v.), and Spey. 

Climate. Like the climate of the rest of Great 
Britain, that of Scotland is subject to the moder- 
ating influences of the contiguous seas. Extreme 
seasonal variations are rare, as a result of these 
influences, and temperate winters and cool 
summers are the outstanding climatic features. 
Low temperatures, however, are common, dur- 
ing the winter season, in the mountainous dis- 
tricts of the interior. In the w. coastal region. 
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Scot/and. Plate 7. The 15th-century castle of Cawdor, near Naim in northeastern Scotfnd i . str I 

earl of Cawdor. William Shakespeare, in his play Mac beth, used the castle as the seem lor the slaying 01 ' hinf, ' un 

can I by Macbeth, thane of Cawdor, in 1040. Hu " s ' 01 " Alph0 Pl ' 0, ° A '- ociate -‘ 
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Scotland. Plate 2. Above: Dancing competition is an integral part of the Highland Carnes , athletic meetings held 
annually in numerous Scottish communities and in other places throughout the world. Women dancers were ad 
mitted to competition at some meetings only in the early years of this century. Below: Colorfully uniformed trooos 
perform the tattoo , an evening military exercise , at Edinburgh Castle. The ancient fortress stands on a rock dnmi 
nating the city of Edinburgh. 

Alpha Photo Associates 


SCOTLAND 


which is subject to the moderating effects of 
the Gulf Stream, conditions are somewhat 
milder than in the e. The average January tem- 
peratures of the e. and w. coastal regions are re- 
spectively 39° F. and 37.5° F.; corresponding July 
averages are 56.8° F. and 59° F. The prevailing 
winds are from the s.w. Precipitation, which is 
marked by regional variations, ranges from 
about 150 in. annually in the w. Highlands to 
about 25 in. annually in certain E. areas. 

Natural Resources. Scotland, like the rest of 
the island of Great Britain, has significant re- 
serves of coal. It also possesses large deposits of 
zinc, chiefly in Dumfries County. The soil is 
generally rocky and infertile, except for that of 
the Central Lowlands. The hydrography of n. 
Scotland is particularly favorable to hydroelec- 
tric generation, and efforts have been made to 
develop the power potential. In the late 1960's 
generating stations produced more than 
3,000,000 kw hours of electric power annually. 
Plants and Animals. The most common spe- 
cies of trees indigenous to Scotland are oak and 
conifers, chiefly fir, pine, and larch. Large for- 
ested areas are rare, however, and the only in- 
portant woodlands are in the s. and e. Highlands. 
Except in these wooded areas, vegetation in the 
elevated regions consists largely of heather, 
ferns, mosses, and grasses. Saxifrage, mountain 
willow, and other types of alpine and arctic 
flora occur at elevations above 2000 ft. Practi- 
cally all of the cultivated plants of Scotland were 
imported from America ancJ the European conti- 
nent. 

The only large indigenous mammal in Scot- 
land is the deer. Both the red deer and the roe 
deer are found, but the red deer, whose habitat 
is the Highlands, is by far the more abundant of 
the two species. More than 2,000,000 acres of 
so-called deer forests, principally treeless tracts 
for the keeping and hunting of deer, are main- 
tained in Scotland. Other indigenous mammals 
are the hare, rabbit, otter, ermine, pine marten, 
and wildcat. Game birds include grouse, 
blackcock, ptarmigan, and waterfowl. The few 
predatory birds include the kite, osprey, and 
golden eagle. Salmon and trout abound in the 
streams and lakes, and many species of fish, in- 
cluding cod, haddock, herring, and various 
types of shellfish, arc? found in the coastal wa- 
ters. 

THE PEOPLE 

The people of Scotland, like those? of Great Brit- 
ain in general, descend from varied racial 
stocks, including the Piets, Celts Scandinavians, 
and Romans. Scotland is a mixed rural-industrial 
society. Scots divide themselves into Highland- 


ers, who consider themselves of purer Celtic 
blood and retain a stronger feeling of the clan, 
and Lowlanders, who are largely of Teutonic 
blood. 

Population. The population of Scotland was 
(1971 census) 5,227,706. The population density 
was about 175 persons per sq.mi. The highest 
density is in the Central Lowlands, where three 
quarters of the Scots live, and the lowest is in 
the Highlands. About two thirds of the popula- 
tion are urban dwellers. 

Political Divisions. For purposes of local gov- 
ernment, Scotland is divided into thirty-three 
civil counties: Aberdeen, Angus (also known as 
Forfar), Argyll, Ayr, Banff, Berwick, Bute, Caith- 
ness, Clackmannan, Dumfries, Dunbarton, East 
Lothian, Fife, Inverness, Kincardine, Kinross, 
Kirkcudbright, Lanark, Midlothian, Moray, 
Nairn, Orkney, Peebles, Perth, Renfrew, Ross 
and Cromarty, Roxburgh, Selkirk, Stirling, Suth- 
erland, West Lothian, Wigtown, and Zetland. 
See separate articles on most of the foregoing 
counties. 

Principal Cities. Edinburgh (q.v.) is the adminis- 
trative center and second largest city; its popu- 
lation in 1971 was 543,025. The most populous 
city (893,790) is Glasgow (q.v.). The conurbation 
of Clydeside, which includes the cities of Glas- 
gow and Clydebank, is the largest shipbuilding 
and marine engineering center in Great Britain. 
Other important industrial cities are Dundee 
(182,930) and Aberdeen (181,785). 

Religion and Language. The Church of Scot- 
land, a Presbyterian denomination, is the official 
state church; see Scotland, Church of. The 
Roman Catholic Church is second in impor- 
tance. Other leading denominations are the 
Episcopal Church in Scotland, Congregational- 
ism Baptist, Methodist, and Unitarian. Jews com- 
prise a small minority. 

English is generally spoken, but some 100,000 
Scots speak primarily the Scottish form of 
Gaelic*. 

Education. Schools in Scotland are organized 
and administered as in the other parts of Great 
Britain. See Great Britain: Education. 

Elementary and Secondary Schools. In the early 
1970's some 964,000 pupils were attending pub- 
licly maintained or direct-grant schools, and 
more than 17,000 were in private schools. The 
transfer from elementary to secondary schools 
generally takes place at the age of twelve. For a 
discussion on specialized schools, see England: 
Education. 

Universities and Colleges. Scotland has about 
ninety institutions providing programs of study 
beyond the secondary level for those students 
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Scottish girl dressed in traditional clan tartan , performs 
the rapid footwork of a sword dance over a crossed saber 
and scabbard at the Highland Games in Glasgow. 

British Information Services 

who do not go on to the universities. These in- 
clude colleges of agriculture, art, commerce, 
and science, and in the early 1970's the total en- 
rollment was over 157,000. Teacher-training col- 
leges numbered ten, with approximately 14,000 
students. The oldest universities in Scotland 
(Aberdeen, Edinburgh, Glasgow, and Saint An- 
drews, qq.v.), were founded in the 15th and 
16th centuries. Four universities have received 
their charters since 1960. Total university enroll- 
ment was about 36,500 in the early 1970's. 
Culture. Clans, the traditional keystone of 
Scottish society, are no longer powerful; see 
Clan. Originally, the clan, a grouping of an en- 
tire family with one head, or laird, was also im- 
portant as a fighting unit. The history of inter- 
clan battles is long and sanguinary, and feuds 
often developed within clans as well. Scottish 
folk ballads relate many stories of treachery and 
sudden death. Many clans still meet annually. 
Kilts woven in the clan tartan are worn only on 
special occasions. The solidarity associated with 
clan membership has been expanded into a 
strong national pride. The Puritan zeal of Scot- 
tish Presbyterianism, which is traceable to John 
Knox (q.v.), the 16th-century religious reformer 


and statesman, is also strong. Popular sports of 
Scottish origin include curling and golf (qq.v) 
Language and Literature. See Scottish Language 
and Literature. 

Art. Mainly because of the dominance of Flem- 
ish and Dutch masters who lived in both Eng- 
land and Scotland, no Scottish artist of note 
emerged before the 18th century. Allan Ramsay 
(1713-84), Scottish-born portraitist, was strongly 
influenced by the English painter Joshua Reyn- 
olds (q.v.). Sir Henry Raeburn (q.v.), of Edin- 
burgh, was a self-taught portrait artist. Charles 
Rennie Mackintosh (1868-1928) was among the 
first Scottish architects and designers to base his 
designs on the flexibility afforded by new types 
of construction materials. 

Music. Little is known of the origins of Scottish 
folk music. Bagpipes, usually associated with 
Scottish music, were probably introduced by 
the Romans, who acquired them in the Middle 
East. Scottish music is noted for the wide use of 
a five-tone, or pentatonic, scale. Folk tunes are 
not standardized and a single song may have 
hundreds of variations in lyrics and music. 

THE ECONOMY 

Many aspects of the economy of Scotland are 
covered in Great Britain: The Economy. The cur- 
rency of Great Britain is the legal tender of Scot- 
land. Both agriculture and industry are impor- 
tant in the economy of Scotland. The chief 
exports are manufactured goods, especially bur- 
lap, clothing, machinery, textiles, and whiskey. 
The chief imports are food, iron, and crude oil. 
The center of Scottish trade unionism is the 
Scottish Trades Union Congress, with an affil- 
iated membership of 800,000. 

Agriculture. More than three fourths of the 
land is used for farming and grazing. The most 
important crops are cereals, notably wheat and 
oats; the annual yield in the early 1970's was val- 
ued at about $6,800,000 for cereals and about 
$35,000,000 for potatoes. Livestock and livestock 
products are also of major importance. In the 
early 1970's the livestock population was esti- 
mated at about 5,400,000 sheep, 2,200,000 cattle, 
600,000 hogs, and 13,200,000 poultry of various 
types. 

Forest and Fishing Industries. About 1,480,- 
000 acres were forested, 60 percent of which 
were publicly owned, in Scotland fishing is 
more important than forestry. The total annual 
value of fish landed in the early 1970's was about 
$63,000,000, and the catch mainly consisted 
of whitefish, herring, crabs, and lobsters. 
Mining and Manufacturing. Coal is the chief 
mineral wealth, and the industry is nationalized. 
In the early 1970's the average yearly output was 
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about 11,300,000 tons. Limestone, clay, and silica 
are also mined. Iron ores and other metals have 
been virtually exhausted. 

About 36 percent of the labor force is em- 
ployed in manufacturing. Shipbuilding is a 
major industry, and in the early 1970's some 
44000 workers were employed in shipbuilding 
and marine engineering. Manufactures include 
woolen textiles and yarn, chemicals, machinery 
of many types, vehicles, and whiskey. 
Transportation and Communications. About 
29000 mi. of highways and 4000 mi. of railroads 
cover Scotland. Public buses provide transporta- 
tion throughout most of the country, and many 
transatlantic flights use Prestwick airport. Tele- 
phones and telegraph link all parts of Scotland. 
Most radio and television programs originate in 
England. About 17 daily newspapers and 120 
weeklies are published in the c ountry. 
GOVERNMENT 

Scotland is governed as an integral part of Great 
Britain. See Great Britain: Government. It is rep- 
resented by 71 members in the House of Com- 
mons and by 16 Scottish peers in the House 4 of 
Lords. 

Central Government. Scottish affairs arc 4 ad- 
ministered by a British cabinet ministry, headed 
by the secretary of state for Scotland. 

The statutory functions of the secretary of 
state are discharged by four main departments 
of equal status: the Department of Agriculture 4 
and Fisheries for Scotland, the 4 Scottish Devel- 
opment Department, the 4 Scottish Education 
Department, and the Scottish Home 4 and Health 
Department. Each is under a secretary responsi- 
ble to the secretary of state. 1 he routine admin- 
istration of the departments is conducted in 
Edinburgh, but each department has representa- 
tives in London to perform liaison and parlia- 
mentary duties. 

Legislature. Prior to the* union of Scotland and 
England in 1707, Scotland had developed its 
own system of law, which it retained after the 4 
union. The Scottish law system is based on t ivil 
law (q.v.), which derives from anc ient Roman 
law (q.v.), whereas the 4 other parts of Great Brit 
ain follow the common law.' (q.v.), vvhic h origi- 
nated substantially in England. Because of the 4 
different legal systems, separate statute's or stat- 
utory provisions often must be enacted by Par- 
liament for Scotland. Any statute 4 must state* ex- 
pressly or imply that it is applic able* to S< otluneJ 
in order to become enforceable* in that adminis 
trative division of Great Britain. Sec also Eno 
land: English Law , 

Local Government and Political Parties. The* 

Scottish Development Dc*partme*nt is responsi- 


ble for general policy in regard to local govern- 
ment. Local government in Scotland is similar to 
that in the rest of Great Britain. Scotland is di- 
vided into 33 counties, 200 burghs, and 198 dis- 
tricts. Included in the burghs are four counties 
of cities (Glasgow, Edinburgh, Aberdeen, and 
Dundee) and they are completely independent 
of their counties except for education and some 
police functions. 

Two leading British parties, the Conservative 
Party and the Labour Party (qq.v.), have shared 
Scottish seats in Parliament about equally since 
the 1920's. See Grfat Britian: Political Parties . 
The Scottish Nationalist Party, which was 
founded in 1927 in order to press for complete 
self-government, has played a minor role in the 
politics of the country. 

Judiciary. The Scottish judiciary is organized 
separately from that of the rest of Great Britain. 
The two higher courts, the High Court of justici- 
ary and the Court of Session, are for criminal 
and civil cases, respectively. A panel of 18 
judges is provided for both courts together. 
Major criminal trials are held before 1 or 2 
judges of the High Court of justiciary and a 15- 
member jury; criminal appeals may be heard by 
a bench of at least 3 judges. The Court of Ses- 
sion is divided into an Outer House, which 
holds all divorce trials and the more important 
c ivil trials, and an Inner House, which functions 
c hiefly as an appellate court in civil cases. Ap- 
peals to the British House of Lords may be made 
from the Court of Session; appellate judgments 
of the* High Court of justiciary are final. 

Each of the 4 twelve sheriffdoms, into which 
Scotland is divided, has a sheriff court for the 
trial of loss important civil and criminal cases. 
Petty cases arc* tried by police courts and jus- 
tices of the 4 peace, 

HISTORY 

I he region comprising present-day Scotland 
was known in antiquity as Caledonia after the 
Roman invasion of Britain (qq.v.). With the sole 
exception of the Piets (q.v.), the ancient Caledo- 
nians do not figure 4 in history. 

Roman Caledonia. The Piets, a fierce and war- 
like* people, successfully resisted conquest by 
the 4 Romans, whose great general Gnaeus julius 
Agricola (q.v.) led the first invasion of Caledonia 
late in the* 1st century a.d. Agricola and his le- 
gions pushed northward to the Firth of Forth. 

I he* border Piets, probably joined by rebellious 
Britons (q.v.), strenuously contested Roman sov- 
ereignty in the 4 region between the firths of 
Forth anci Clyde*. In 122 a.d. to ward off the Pic- 
tish threat to the imperial positions in northern 
Britain the 4 Roman emperor Hadrian (q.v.) or~ 
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dered construction of a rampart from Solway 
Firth to the mouth of the Tyne R. Remnants of 
this rampart, known in history as Hadrian's Wall 
(q.v.), are still extant. Two decades later another 
rampart, called the Wall of Pius, was con- 
structed from the Firth of Forth to the Firth of 
Clyde. The territory between the two walls 
served as a firstline defense area against the 
Caledonians for the duration of Roman occupa- 
tion. 

Early Scottish Kingdoms. After the Roman 
withdrawal from Britain in 409, the Piets system- 
atically raided the territories of their southern 
neighbors. The latter soon halted these raids, 
probably with the assistance of the Saxons 
(q.v.), one of the Teutonic (see Teuton) tribes 
that subsequently subjugated the Britons. In the 
course of the Teutonic conquest many Britons 
withdrew into the Caledonian region between 
the Firth of Clyde and Solway Firth, laying the 
foundations of what became the kingdom of 
Strathclyde. The adjacent region to the north, 
comprising mainly what is now Argyll County, 
was occupied toward the beginning of the 6th 
century by the Scots, Celtic invaders from north- 
ern Ireland, who established the kingdom 
known in history as Dalriada; see Celtic Peoples 
and Languages. About the middle of the 6th cen- 
tury the Angles (q.v.), Teutonic colleagues of 
the Saxons, overran most of Caledonia south of 
the Firth of Forth and east of Strathclyde. To- 
gether with the extensive Angle holdings in the 
north of what is now England, this region be- 
came the kingdom of Northumbria (q.v.). 

During the period of Angle penetration in 
Caledonia, Christianity was widely disseminated 
among the Piets by Saint Columba (q.v.), an Irish 
missionary who came to Dalriada from northern 
Ireland in 563. Strathclyde and various parts of 
Pictland had been converted to Christianity be- 
fore the time of Columba. Between 655 and 664, 
Scottish missionaries were active in Northum- 
bria, which was then the center of a pagan re- 
vival. 

The Unification of Scotland. In 685 Pictish 
territory north of the Firth of Forth was invaded 
by a large Northumbrian army. An overwhelm- 
ing Pictish victory permanently weakened Angle 
power in Caledonia. About 730 Angus MacFer- 
gus, King of the Piets, subjugated Strathclyde 
and Dalriada. Relative peace followed until the 
late 8th century when Norsemen (q.v.) began to 
raid the Caledonian coasts. Taking advantage of 
Pictish preoccupation with the invaders, the 
Scots and Britons shortly regained their inde- 
pendence. In 844 Kenneth MacAlpine, King of 
Dalriada, and later King of Scotland (see under 


Kenneth), a descendant of the Pictish royal fam- 
ily, obtained the crown of Pictland, probably 
with the assent of the harassed Piets. The united 
kingdoms, officially known as Alban, comprised 
all of the territory north of the firths of Forth 
and Clyde. Kenneth and several of his succes- 
sors vainly attempted to subdue the remaining 
Northumbrian possessions in Caledonia and, in 
alliance with Strathclyde, tried to halt the raids 
of the Norsemen. Although, with the help of the 
Angles, the Norsemen were prevented from se- 
curing a foothold in Dalriada, they seized vari- 
ous coastal areas in the north, east, and west 
and occupied the Orkney and Shetland islands 
and the Hebrides. In later times the rulers of 
England claimed the Scottish domain on the 
basis of the aid their forebears had given to 
Ablan. 

In the 10th century the Alban kings, having re- 
pulsed the Norsemen, repeatedly attacked the 
Northumbrian strongholds south of the Firth of 
Clyde. All of these attacks ended in failure. Dur- 
ing the reign (1005-34) of Malcolm II Macken- 
neth (d. 1034), the Northumbrians were deci- 
sively defeated in the Battle of Carham in 1018. 
With this event and as a result of the inherit- 
ance of the crown of Strathclyde by Malcolm's 
grandson and successor Duncan I (see under 
Duncan), the Scottish domains, thereafter 
known as Scotland, embraced all of the island 
north of Solway Firth and the Tweed R. 

Duncan's reign, a period of disastrous wars 
and internal strife, was ended in 1040 with his 
assassination by Macbeth (q.v.), Mormaor (great 
steward) of Ross and Moray, and later King of 
Scotland, who was immortalized in William 
Shakespeare's celebrated tragedy. Macbeth held 
the throne of Scotland until 1057, when he was 
defeated and killed by Duncan's son Malcolm 
Can more. 

The Anglicization of Scotland. The accession 
in 1059 of Malcolm Canrnore, as Malcolm III 
MacDuncan (d. 1093), introduced a new era in 
Scotland, an era marked by fundamental trans- 
formations of the ancient Celtic: culture and in- 
stitutions. Long an exile among the English, Mal- 
colm had acquired a profound interest in their 
customs and affairs. The consequent trend to- 
ward Anglicization of his realm was sharply ac- 
celerated when, in 1067, he married Margaret, 
later canonized as Saint Margaret (about 1045- 
93), an English princess who had been forced 
into exile in Scotland by the Norman Conquest 
in 1066. Under the influence of Margaret, a de- 
vout communicant of the Church of Rome, 
many of the teachings of the Celtic Church 
were brought into harmony with the Roman rit- 
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potland. Plate 3, A scene in the old town of Edinburgh. The section , built on a rock sloping down from Edinburgh 
Lastle, abounds in steep narrow streets and hidden courtyards. Brown - Aipna photo Associates 
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Scotland. Plate 4. Above: Loch EH, between Inverness and Argyll counties , one of innumerable nearly landlocked 
inlets in western Scotland. Below , left: Sheep graze in lush pasturelands. Sheep raising is an important segment of 
the agriculture of Scotland. Below, right: Fishermen congregate at the harbor of a coastal town. Fishing is a major 
activity in Scotland, as a village trade, a tourist sport, and an industry. 
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ua | The hostility engendered among many of 
the Scottish chieftains by Margaret's activities 
flared into rebellion on the death of Malcolm. 
Margaret, her step-son Duncan, later Duncan II, 
King of Scotland (see under Duncan) and their 
English retainers were driven from Scotland. 
With Anglo-Norman help the rebellion, which 
had been led by Donald Bane (about 1033-97), a 
brother of Malcolm III, was crushed. In 1097 
Edgar (about 1074-1107) one of the six sons of 
Malcolm and Margaret, ascended the Scottish 
throne. 

The Anglicization of Scotland acquired tre- 
mendous momentum during Edgar's reign, from 
1097 to 1107, and the reigns of his brothers Alex- 
ander I (see under Alexander), from 1107 to 
1124, and David I (q.v.), from 1124 to 1153. 
Under these monarchs, all of whom had been 
deeply influenced by their mother's religious 
and cultural views, the Anglo-Norman feudal 
system (see Feudalism) was established in Scot- 
land. The reorganization was confined at first to 
ecclesiastical reforms, but it gradually affected 
all sectors of Scottish life. Celtic: religious orders 
were suppressed, English ecclesiastics replaced 
Scottish monks, numerous monasteries were 
founded, and the Celtic Church was remodeled 
in conformity with Roman practice. English sup- 
planted the Gaelic language (q.v.) in court cir- 
cles, the border areas, and many parts of the 
Lowlands. The traditional system of tribal land 
tenure was abolished during the reign of David 
I; see Clan. Claiming universal ownership of the 
land, he conveyed huge grants, particularly in 
central and southern Scotland, to Anglo-Nor- 
man and Scottish nobles, who thereby became 
loyal vassals of the crown. David I also insti- 
tuted various judicial, legislative, and adminis- 
trative reforms, all based on English models, en- 
couraged the development of commerce with 
England, and granted extensive privileges to the 
Scottish burghs. 

Relations With England. Political relations 
with England were disturbed, during David's 
reign, by disputes over certain border areas, 
notably that portion of Northumbria south of 
the Tweed. In 1138 and again in 1149 the Scot- 
tish king, seeking to extend his dominions 
southward, supported abortive attempts to 
dethrone the reigning monarch of England. As a 
result of the intervention of 1149, Northumbria, 
which had been granted previously to Scotland 
reverted to English ownership. David's grandson 
William the Lion (q.v.), who was crowned King 
of Scotland in 1165, attempted to regain Nor- 
thumbria by giving military aid to a rebellion in 
1173-74 against Henry It (q.v.), King of Englanci. 


In 1174 William was taken prisoner and com- 
pelled, by the provisions of the treaty of Falaise, 
to swear fealty to the king of England. Although 
Richard I (q.v.), King of England annulled the 
treaty, in 1189, in exchange for 10,000 marks of 
silver, English claims to sovereignty over Scot- 
land were based thereafter on precedent as well 
as on the 10th-century alliances against the 
Norsemen. Alexander II (see under Alexander), 
William's son and successor, renounced Scottish 
claims to Northumbria and other territories in 
northern England, in 1237, beginning a period of 
friendly relations between the two nations. In 
1266, following a victorious war against Norway, 
Alexander III (see under Alexander) recovered 
the Hebrides. 

Alexander Ml died in 1286, leaving the throne 
to Margaret, known as the Maid of Norway 
(1283-90), his infant granddaughter and only liv- 
ing descendant. The death of Margaret pro- 
duced a political crisis in Scotland, with no less 
than thirteen descendants of former monarchs 
laying claim to the throne. In this situation Ed- 
ward i (q.v.), King of England, proclaiming suze- 
rainty over Scotland, intervened on behalf of 
John de Baliol (see under Baliol), a grandson of 
David I and, aside from Robert de Bruce VI (see 
under Bruce), another grandson of David, the 
chief pretender to the throne. Certain sections 
of the Scottish nobility formally recognized the 
English king's overlordship in Scotland. In No- 
vember, 1292, after leading an army into his vas- 
sal realm, Edward I proclaimed John de Baliol 
king of Scotland. 

The War for Independence. Many Scottish 
nobles and the overwhelming majority of the 
Scottish people bitterly resented English inter- 
ference in their national affairs. Acceding to 
popular demand for termination of English con- 
trol, Baliol formed an alliance, in 1295, with 
France, which was then at war with England, 
and summoned his people to revolt. The first 
phase of the Scottish war of independence 
ended victoriously for Edward I, who crushed 
Baliol's army at Dunbar in April, 1296, and de- 
creed the annexation of Scotland to England. 
Baliol was deposed, and his former kingdom 
was placed under military occupation. 

The Scottish struggle against England was re- 
sumed, in 1297, under the leadership of the 
Scottish patriot Sir William Wallace (q.v.). With 
soldiers recruited from all sections of the nation, 
Wallace destroyed an English army at Stirling on 
Sept. 11 and, acting as the agent of John de Bal- 
iol, reinstituted Scottish rule. Edward l led a 
huge army into Scotland in the following year 
and, on July 22, at Falkirk, won a decisive vic- 
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tory. After this setback Wallace waged incessant 
guerrilla warfare against the English. He was 
outlawed by Edward in 1304, following another 
large-scale English invasion. In 1305 Wallace was 
betrayed to the English, convicted of treason, 
and executed. 

Robert Bruce (q.v.), a grandson of the previ- 
ously cited pretender to the Scottish throne, as- 
sumed the leadership of the resistance move- 
ment after Wallace's death. Although Bruce had 
opposed Wallace, most of the Scottish nobil- 
ity and clergy rallied to his support. He was 
crowned Robert I, King of Scotland, in March, 
1306. During the first year of his reign Bruce suf- 
fered several reverses at the hands of the Eng- 
lish. In 1307, on the accession to the English 
throne of Edward II (q.v.), who abandoned his 
father's plan to subjugate Scotland, Bruce began 
a systematic guerrilla campaign against the pro- 
English section of the Scottish nobility and 
against English garrisons in Scotland. Between 
1307 and 1314 he won innumerable battles 
against his enemies and, on a number of occa- 
sions, even invaded northern England. Edward II 
finally led a punitive expedition into Scotland in 
the spring of 1314. Meeting this invasion force 
at Bannockburn on june 24, the Scottish army 
inflicted on it the most disastrous defeat in the 
military annals of England; see Bannockburn, 
Battle of. Edward II refused to grant independ- 
ence to Scotland, however, and the war be- 
tween the two nations continued for more than 
a decade. In 1326, during this phase of the strug- 
gle, the common people of Scotland secured 
representation, for the first time, in the Scottish 
parliament. The war against England ended vic- 
toriously when, in 1328, the regents of the 
young Edward 111 (q.v.), King of England, ap- 
proved the Treaty of Northampton. By the terms 
of this document, Scotland obtained recogni- 
tion as an independent kingdom. 

For more than 200 years after Bruce's death 
and the accession of his infant son as David II 
(q.v.), Scotland was the scene of almost contin- 
uous strife among the nobility. The feudal anar- 
chy was especially pronounced because of the 
prevalence of the clan system in the Highlands 
and various other areas. In these regions, where 
close personal relations existed among the clan 
members and their chiefs, the latter were pow- 
erful and contemptuous of royal authority; see 
Douglas. The period was also marked by almost 
uninterrupted warfare with England. 

Within four years after the conclusion of the 
Treaty of Northampton, Edward III renewed the 
struggle to reduce Scotland to vassalage. Ini- 
tially, this venture took the form of support to 


Edward de Baliol (see under Baliol), a son of 
John de Baliol and a pretender to the Scottish 
crown. Baliol invaded Scotland from England in 
1332, and after winning a victory at Dupp|j n 
Moor had himself crowned king. He was shortly 
driven from Scotland. In 1333 Edward III led an 
army northward and routed the Scots near Ber- 
wick-upon-Tweed. The English king thereupon 
occupied a large part of southeastern Scotland 
In 1337, after his involvement in war with 
France, he abandoned Baliol and neglected his 
Scottish possessions; see Hundred Years' War 
By 1341 the Scots had liberated several of the 
more important occupied areas, including Edin- 
burgh. In 1346 David II, having rejected an Eng- 
lish plea to renounce the Franco-Scottish alli- 
ance of 1295, led an invasion of northern 
England in support of the French war effort. The 
Scottish army was defeated near Durham on 
October 17, and the king was taken prisoner. A 
large section of southern Scotland was immedi- 
ately reoccupied by the English. In 1357, after 
the Scots agreed to pay an enormous ransom to 
England, David was released. 

The Stuart Kings. Still loyal to the alliance 
with France, the Scots again attacked the Eng- 
lish in 1377, during the reign (1371-90) of Robert 
II (q.v.), a grandson of Robert Bruce and 
founder of the Stuart (q.v.) dynasty of Scottish 
kings. Because? of the feudal turmoil then raging 
in Scotland, the nation was unable to defend it- 
self against the English counteroffensive, and 
many communities were devastated. Royal au- 
thority practically disappeared in Scotland dur- 
ing the reign (1390-1406) of Robert III (q.v.). On 
the death of the latter his son James, then a pris- 
oner in England, inherited the crown as James I 
(q.v.). After his release in 1424 and return to 
Scotland, James I attempted to restore order in 
the strife-torn country. He imposed various 
curbs on the nobility and secured parliamentary 
approval of a number of legislative reforms. 
Without the co-operation of the feudal barons, 
however, these reforms were unenforceable. 
James I was murdered by a rebellious noble in 
1437. 

During the remainder of the 15th century the 
successors of James I, namely James II, James III, 
and James IV (qq.v.), sought to impose restraints 
on the turbulent nobility, but significant results 
were accomplished only by James IV. The alli- 
ance with France was maintained, and by 1460 
the English had been expelled from southern 
Scotland. Among other outstanding develop- 
ments of the 15th century was the recovery, 
through the marriage of James III to a Danish 
princess, of the Orkney and Shetland islands. 
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Shortly after the turn of the century james IV 
married Margaret Tudor, daughter of Henry VII 
(qq.v.)r Kin § of En g |and - The friendl V political 
relations which preceded and followed the 
union of the royal houses of Scotland and Eng- 
land began to deteriorate after the accession in 
1509 of Henry VIII (q.v.), King of England. Re- 
fusal of James IV to end the Scottish alliance 
with France, against which England and several 
continental powers had formed the Holy League 
in 1511, was the principal source of friction be- 
tween the two nations. In 1513, after Henry VIII 
invaded France, james IV led an army into Eng- 
land. The Scots and English met, on September 
9, at Flodden Field; see Flodden. James IV was 
killed and his army was routed. 

Despite the development of a powerful pro- 
English faction in Scotland after the death of 
James IV, the regents in control of the kingdom 
during the infancy of his son and successor 
James V (q.v.) preserved the French alliance. 
This policy was perpetuated by james V, who 
assumed control of the kingdom in 1528, and by 
his chief advisor David Beaton (q.v.), later cardi- 
nal of the Roman Catholic Church. Following 
the rupture in 1529 between Henry VIII and the 
Church, the Scottish king resisted Henry's ef- 
forts to enlist Scotland on the side of fundamen- 
tal ecclesiastical reform and to secure an end to 
the Franco-Scottish alliance. The Protestant Ref- 
ormation shortly began to gain headway in 
Scotland, particularly among the anti-French 
faction; see Reformation: Scotland. In 1538 
James V married Mary of Guise (1515-60), a 
member of the royal family of France, further al- 
ienating the Scottish nobility and people. The 
antagonisms between James V and Henry VIII 
precipitated, in 1542, another conflict. In the 
first major battle, which was fought at Solway 
Moss in November, 1542, the Scottish army, 
consisting mainly of Roman Catholics, was 
badly defeated. 

James V survived the debacle* at Solway Moss 
by only a few weeks. The crown of Scotland 
thereupon passed to his week-old daughter, 
known as Mary, Queen of Scots (q.v.). Among 
the first acts of the infant queen's regent James 
Hamilton, 2nd Earl of Arran (1515?-75), was the 
confinement of Cardinal Beaton. This act and 
Hamilton's sympathies with the Reformation 
presaged friendlier relations with England. As a 
result of atrocities committed by English troops 
in southern Scotland in 1544-45, however, the 
Scottish government strengthened its alliance 
with France. In 1548 Mary, Queen of Scots, who 
had been betrothed previously to the French 
heir apparent, was sent to France. 


Mary of Guise assumed the regency in 1554. 
In consequence of her policies, seemingly de- 
signed to transform Scotland into a colony of 
France, a widespread resurgence of anti-French 
sentiment developed in the kingdom. The re- 
turn to Scotland, in 1559, of John Knox (q.v.), a 
Protestant leader who had been exiled, added 
to the political ferment and gave impetus to the 
Reformation; see Covenanters. The general hos- 
tility to Mary of Guise was deepened by the 
marriage, in April, 1558, of her daughter to the 
dauphin of France. In 1559, following the queen 
mother's denunciation of Protestants as here- 
tics, Knox and his followers resorted to open re- 
bellion. Elizabeth I (q.v.). Queen of England, 
began at once to provide the insurgents with 
military and financial aid. An English fleet laid 
siege to Edinburgh, a center of French power in 
Scotland, in 1560. Hostilities were concluded, 
before the end of the year, by the Treaty of Ed- 
inburgh, which included provisions for the 
withdrawal of French and English forces from 
Scotland and for a regency during the remain- 
der of Queen Mary's minority. In the same year 
the Scottish Protestant leaders, assembled in a 
special parliament, abolished the Roman Catho- 
lic Church in Scotland and adopted a Calvinistic 
Confession of Faith; see Calvinism: Presbyterian- 
ism. Mary of Guise had died in June, 1560, shortly 
after her deposition as regent. In August, 1561, 
Queen Mary, whose husband had died within a 
year of his coronation as Francis II (q.v.). King of 
France, returned to her native land. 

A loyal Roman Catholic and the heir pre- 
sumptive to the English throne, Queen Mary 
quickly became the central figure of the Coun- 
ter-Reformation in Scotland and (later) in Eng- 
land. The final contest between Scottish Protes- 
tantism and Catholicism developed against a 
background of unprecedented political intrigue. 
The struggle, which was marked by many dra- 
matic events, including conspiracy, murder, re- 
bellion, and civil war, culminated in the be- 
heading in 1587 of Mary. In addition to the 
article Mary, Queen of Scots, the articles dealing 
with her leading associates contain detailed in- 
formation on this period of Scottish history. See 
Babington, Anthony; Bothwell, James Hepburn, 
4th Earl of; Darnley, Henry Stewart, Lord; Rizzio, 
David; Walsincham, Sir Francis. 

Union with England. For almost fourteen 
years after the abdication in 1567 of Queen 
Mary, Scotland was ruled by successive regents. 
These individuals, all staunchly Protestant and 
pro-English, functioned on behalf of Mary's son 
James, who was born in 1566 of her union with 
Lord Darnley. In 1581 james became head of the 
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Scottish government as James IV. For a brief pe- 
riod the young monarch was under the influ- 
ence of Roman Catholic advisers. Vigorous ac- 
tion by the Protestant nobility forced him to get 
rid of these favorites and to adopt a friendly at- 
titude toward England. Various other considera- 
tions, including his status as the heir presump- 
tive to the English crown and the imminent 
threat of a Spanish invasion of England (see Ar- 
mada), prompted James to suppress outward 
manifestations of his sympathy with Catholi- 
cism. In 1585 he concluded a military alliance 
with Elizabeth, subsequently refusing to inter- 
cede on behalf of his condemned mother. 
While James later pursued a vacillatory policy 
with respect to Catholicism, he never aban- 
doned his fundamental hostility to Presbyterian- 
ism. His religious views earned him the hatred 
of the radical faction among Scottish Protes- 
tants. After the Gowrie Conspiracy in 1600, an 
alleged plot to kill James, he repressed the Prot- 
estants as he had the Catholics. He was a capa- 
ble administrator, however, and made the 
power of the monarchy dominant in Scotland. 

On the death of Elizabeth, in March, 1603, 
James VI inherited the crown of England as 
James I (q.v.), King of Great Britain. Although 
the legislative union of the merged realms was 
not consummated until 1707, the next phase of 
the history of Scotland is properly included in 
the history of Great Britain (q.v.). 


RULERS OF SCOTLAND 


Name 


Reign 


Malcolm II Mackenneth 

Duncan I 

Macbeth 

Malcom III Mac Duncan 
Donald Bane 
Duncan II 

Donald Bane (restored) 
Edgar 

Alexander I 
David I 
Malcolm IV 
William the Lion 
Alexander II 
Alexander III 
Margaret 

(Interregnum) 
John de Bailol 

(Interregnum) 
Robert I (Bruce) 

David II (Bruce) 

Robert II 
Robert III 
James I 
James II 
James III 
James IV 
James V 

Mary, Queen of Scots 
James VI* 


(-Stuart Dynasty 


1005-1034 

1034-1040 

1040-1057 

1057-1093 

1093-1094 

1094 

1095-1097 

1097-1107 

1107-1124 

1124-1153 

1153-1165 

1165-1214 

1214-1249 

1249-1206 

1286-1290 

1290-1292 

1292-1296 

1296-1306 

1306-1329 

1329-1371 

1371-1390 

1390-1406 

1406-1437 

1437-1460 

1460-1488 

1488-1513 

1513-1542 

1542-1567 

1567-1625 


* King of Great Britain as James I after 1603. 


SCOTLAND, CHURCH OF, also called THE 
AULD KIRK (Scottish, "Old Church"), national 
Scottish church, organized during the period of 


the Reformation (q.v.) in Scotland; see Scot- 
land: History . Calvinist in doctrine and Presby- 
terian in polity, the Church of Scotland numbers 
among its communicants the majority of Pres- 
byterians in Scotland. Despite its strong national 
character, the Scottish church is altogether free 
from state intervention and dictation. See Cal 
vinism; Presbyterianism. 

History. The earliest movement toward the es- 
tablishment of the Protestant faith in Scotland 
was the drawing up of the First Covenant (see 
Covenanters), otherwise known as the Congre- 
gation of the Lord. This instrument, signed at 
Edinburgh on Dec. 3, 1557, by many of the most 
powerful barons and by large numbers of the 
lesser nobility, elicited from Mary of Guise 
(1515-60), the pro-Catholic queen regent of 
Scotland, a proclamation forbidding any of her 
subjects to preach or administer the sacraments 
(see Sacrament) without the authorization of a 
bishop (q.v.). The proponents of the Reforma- 
tion triumphed, however, and in 1560, following 
the deposition of Mary of Guise and the conclu- 
sion of an alliance between the Scottish and 
English Protestants, the parliament of Scotland 
abolished the Roman Catholic form of worship 
and appointed Protestant ministers to various 
parts of the kingdom. At the same time parlia- 
mentary ratification was accorded to the so- 
called Scots Confession, a confession of faith 
composed for the most part by the Scottish re- 
former John Knox (q.v.) and conforming to the 
Confessions adopted by the Reformed 
Churches of the Continent; see Creeds; Re- 
formid Church! s. Knox likewise took the lead in 
drafting the f irst Book of Discipline (1560), a 
comprehensive constitution for the Scottish re- 
formed church. 

On Doc . 20, 1560, the first general assembly of 
the' Church of Scotland was convened in Edin- 
burgh. As a result of the unremitting exertions 
of Knox and another religious reformer, Andrew 
Melville* (1545-1622), complete recognition was 
at last obtained for Presbyterian Calvinism as 
the* established religion of Scotland. The Second 
Book of Discipline was adopted in 1577. This 
recognition was signalized in 1592 by the con- 
sent of the pro-Catholic king of Scotland, James 
VI, later James I (q.v.), King of Great Britain, to 
the* passage by the Scottish parliament of the so- 
called Golden Act, which imparted legal stand- 
ing to the Presbyterian ecclesiastical courts and 
rescinded previous legislation giving the king 
absolute jurisdiction over church government, 
lames, however, subsequent to the union of the 
crowns of Scotland and Great Britain in 1603 
(see Great Britain: History ), took steps to reim- 
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pose his episcopal authority upon his Scottish 
subjects. In this policy he was followed by his 
successors Charles I, Charles II, and james II 
/ q v.). For the next century the ecclesiastical 
affairs of Scotland were in a state of turbulent 
confusion. In 1610 a general assembly meeting 
at Glasgow restored the episcopal system to the 
Scottish church. Twenty-eight years later, in an 
atmosphere of national rebellion against the at- 
tempt of Charles I to ban extemporaneous 
prayer in the Church of Scotland and substitute 
a semi-Catholic liturgy (q.v.), the general assem- 
bly rescinded the anti-Presbyterian legislation of 
six previous assemblies, condemned and de- 
posed the bishops, and abolished episcopacy. 

In 1642 occurred the first phase of the civil 
war in Great Britain traditionally referred to as 
the Great Rebellion (q.v.), which involved 
among other issues the conflict between Angli- 
cans and Roman Catholics on the one hand and 
Presbyterians on the other. The following year a 
body of English and Scottish Presbyterian cler- 
gymen, known as the Westminster Assembly, or 
Assembly of Divines, was appointed by the anti- 
Royal ist Long Parliament (q.v.) to formulate 
comprehensively the doctrine and polity of the 
Church of England (q.v.). The result of their de- 
liberations, the Westminster Standards, com- 
prising the Westminster Confession and the 
Westminster Catechisms, contains a clear and 
authoritative exposition of Calvinist theology 
and Presbyterian church government. In 1661, 
following the abolition of the Commonwealth 
(q.v.) and Protectorate established by Oliver 
Cromwell (see under Cromwell) and the resto- 
ration of Charles II to the British throne, the 
Scottish parliament passed a General Act Reds- 
sory, abrogating all parliamentary acts for the 
preceding twenty-eight years and thereby auto- 
matically reestablishing episcopacy in the 
Church of Scotland. After the Glorious Revolu- 
tion of 1688, however, which deposed the auto- 
cratic Catholic monarch fames II (james VI! of 
Scotland), and the accession to the British 
throne of the Protestant William of Orange (see 
William III) and his wife, Mary (see Mary II), 
civil and religious liberty was restored and Pres- 
byterianism revived. In 1701 the Act of Settle- 
ment was passed, one provision of which was 
the exclusion of Roman Catholics from the Brit- 
ish throne; prelacy was done away with, and the 
Westminster Standards were adopted. See Str- 
tlement, Act of. 

Formation of the Modern Church. The ques- 
tion of patronage was a source of dissension at 
an early period, for the Scots claimed the right 
to elect their own clergy, or at least the privilege 


of vetoing an unsatisfactory appointment. A 
worldly spirit manifested itself, men lax in prin- 
ciple obtained important ecclesiastical posts, 
and irregular doctrines were advanced; the re- 
sult was the secession from the established 
Scottish church of various protesting groups. 
The first party to withdraw were the Cameron- 
ians (q.v.), moderate Calvinists originally led by 
the Scottish Covenanter Richard Cameron (q.v.). 
They seceded in 1681, refusing to accept the 
changes in ecclesiastical polity instituted by 
Charles II. The Cameronians were organized as 
the Reformed Presbytery in 1743, their ecclesias- 
tical establishment later becoming known as the 
Reformed Presbyterian Church of Scotland. An- 
other dissident body, under the leadership of 
the deposed Scottish Presbyterian clergyman 
Ebenezer Erskine (1680-1754), appeared in 1733 
as the Associate Presbytery. It underwent reor- 
ganization in 1745 as the Associate Synod and 
again in 1842 as the Synod of United Original 
Seceders. Most of the members of this denomi- 
nation became affiliated in 1852 with the Free 
Church of Scotland (q.v.); but an uncompromis- 
ing minority maintained its separate identity 
under the original name until 1956, when this 
synod was reunited with the Church of Scot- 
land. A third group, calling itself the Relief Pres- 
bytery (subsequently the Relief Synod), sepa- 
rated from the Auld Kirk in 1761 to obtain 
"relief" from the alleged abuses of the patron- 
age system. In 1847 the Relief Synod entered 
into a union with the United Secession, a coali- 
tion of seceding denominations, the combined 
establishment being thereafter known as the 
United Presbyterian Church of Scotland. The 
Free Presbyterian Church of Scotland was or- 
ganized in 1893 by a small percentage of the 
members of the Free Church of Scotland who 
refused to abide by the Free Church's Declara- 
tory Act, allowing a measure of freedom in the 
interpretation of minor laws of ecclesiastical 
government. In 1900 the Free Church and the 
United Presbyterian Church were merged to 
form the United Free Church of Scotland, which 
twenty-nine years later was joined to the 
Church of Scotland. In the early 1970's the 
church had some 2060 congregations and a 
membership of about 1,110,000. 

See also Christian Church, History of the. 
SCOTLAND YARD, popular name for the 
headquarters of the Metropolitan Police Force 
of London, England. The name was derived from 
a small area in which the headquarters were sit- 
uated from 1829 to 1890. The area, in turn, was 
named after a palace in which the Scottish kings 
of the Middle Ages resided during their visits to 
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London. The custom of referring to the head- 
quarters and its officers as Scotland Yard began 
soon after the Metropolitan Police Force was 
reorganized by the British statesman, Sir Robert 
Peel (q.v.) in 1829. The headquarters were 
moved in 1890 to new buildings erected on the 
Thames Embankment, which are known as New 
Scotland Yard. With the completion of an exten- 
sion building in 1945, the headquarters became 
known as New Scotland Yard North, New Scot- 
land Yard South, and New Scotland Yard Cen- 
tral. The headquarters extend to several other 
buildings in the area, and within its jurisdiction 
are a series of local police stations and a number 
of police agencies and branches. 

SCOTT, Dred. See Dred Scott Case. 

SCOTT, Duncan Campbell (1862-1947), Cana- 
dian poet and writer, born in Ottawa, Ontario 
Province. Of Scottish and English parentage, he 
was educated at Stanstead College and served 
from 1879 until 1932 in Canada's department of 
Indian Affairs, of which he was the director at 
the time of his retirement. He co-edited over a 
number of years a historical-biographical series 
of publications called "The Makers of Canada." 
Scott's poetry and prose reflect his knowledge 
of Indian life and his travels in the Canadian 
wilderness, and emphasize the heroic conflict 
of man and nature. His published collections of 
poetry include The Magic House and Other 
Poems (1893), Labor and the Angel (1898), Lun- 
dy's Lane (1916), Beauty of Life (1921), The 
Creen Cloister (1935), and The Circle of Affec- 
tion (1947). His short stories are collected in In 
the Village of Viger (1896) and The Witching of 
Elspie (1923). 

SCOTT, Robert Falcon (1868-1912), British 
naval officer and antarctic explorer, born in De- 
vonport, England. He entered the Royal Navy at 
the age of fourteen. In 1900 he was placed in 
command of the National Antarctic Expedition. 
Scott left England in 1901 and established a land 
base on the shores of McMurdo Sound, in An- 
tarctica. He explored to the east of the Ross 
Shelf Ice and named Edward VII Peninsula. He 
also led a party that achieved a record latitude 
of 82°17' S. and sledged over Victoria Land. The 
expedition, which returned in 1904, was respon- 
sible for scientific discoveries of marked impor- 
tance. 

In 1910, Scott embarked on a second antarctic 
expedition, with the aim of being the first man 
to reach the South Pole. He again landed at 
McMurdo Sound, and with four companions 
began a trek of 1842 mi., the longest continuous 
sledge journey ever made in the polar regions. 
Scott reached the South Pole on Jan. 18, 1912, 


only to find the tent and flag of the Norwegian 
explorer Roald Amundsen (q.v.), who had 
achieved the goal five weeks earlier. The return 
journey ended in the loss of the entire party. 
Petty Officer Edgar Evans (d. 1912) died from a 
fall; Captain Lawrence Oates (1880-1912) sacri- 
ficed his life, hoping thus to save his comrades 1 
Henry R. Bowers (1883-1912), Dr. Edward Wil- 
son (1872-1912), and Scott perished of starva- 
tion and exposure on March 29, 1912, within 11 
mi. of their base camp. Their bodies, together 
with valuable documents and specimens left by 
Scott in his tent, were found by a search party 
two weeks later. His diaries and other docu- 
ments were published as Scott's Last Expedition 
in 1913. He also was the author of The Voyage 
of the Discovery (1905). 

See also Antarctica: Exploration. 

SCOTT, Sir Walter (1771-1832), Scottish nov- 
elist and poet, born in Edinburgh. Scott's work 
as a translator, editor, biographer, and critic, 
joined to his fictional achievements, made him 
the most prominent British literary man of his 
age. Trained as a lawyer, he was called to the 
bar in 1792, and from 1799 until near his death 
he served as a legal official. In 1797 he married 
Charlotte Charpentier (1770-1826), daughter of 
a French refugee. 

Poet and Translator. A love of ballads and leg- 
ends helped direct Scott's future literary activity. 
His translations of German Gothic romances in 
1796 gained him some note, but he first 
achieved eminence with his edition of ballads, 
The Minstrelsy of the Scottish Border , in 1802- 
03. The publication in 1805 of his first narrative 
poem, The Lay of the Last Minstrel , brought 
Scott huge popularity. Following this success, 
he wrote a series of Romantic narrative poems, 
which included Marmion (1808), The Lady of 
the Lake (1810), The Bridal of Triermain (1813), 
and The Lord of the Isles (1815). Among his 
other works during these years were editions of 
the writings of the English poet, dramatist, and 
essayist john Dryden in 1808 and of the English 
satirist Jonathan Swift (qq.v.) in 1814, each in- 
cluding a biography. 

Novels. Declining popularity as a poet, in part 
caused by the competition of Lord Byron (q.v.), 
led Scott to turn to the novel. Waverley ( 1814) 
began a new series of triumphs. More than 
twenty novels followed in rapid succession. 
Among the most valued are Guy Mannering 
(1815), The Antiquary (1816), Old Mortality 
(1816), The Heart of Midlothian (1818), Rob Roy 
(1818), The Bride of Lammermoor (1819), Ivan- 
hoe (1820), Kenilworth (1821), Quentin Dor- 
ward (1823), St. Ronan's Well (1824), Redgaun - 
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tlet (1824), and The Fair Maid of Perth (1828). 
Although he published his fiction anonymously 
until late in his career, the identity of "The 
Great Unknown," as the author of the Waverfey 
novels was called, became an open secret. Scott 
used his enormous profits to construct a baro- 
nial mansion called Abbotsford (q.v.), whic h be- 
came an international landmark. In 1820 he was 
made a baronet, the first person to be so hon- 
ored solely for literary achievements. 

Entanglements with the printing firm of fames 
Baflantyne (1772-1833) and the publishing 
house of Archibald Constable (1774-1827) led to 
a severe change in Scott's fortunes. Both failed 
in the economic crisis of 1826. Refusing the easy 
recourse of bankruptcy, Scott determined to pay 
a debt of more than £120,000 and strove heroi- 
cally at this task for the rest of his life. He com- 
pleted the Life of Napoleon Buonaparte (1827), 
wrote several new novels, and annotated a new 
edition of his works. Weakened by a series of 
strokes, he traveled on the Continent for his 
health in 1831, but he died shortly after his re- 
turn to Abbotsford, on Sept. 21, 1832. By the sale 
of copyrights, all Scott's debts were settled by 
1847. 

Evaluation. Scott is the first major historical 
novelist. In his portraits of Scotland, England, 
and the Continent from medieval times to the 
18th century, he showed a keen sense of politi- 
cal and traditional forces and of their influence 


SCOTT, WINFIELD 

on the individual. Although his plots are some- 
times hastily constructed and his characters 
sometimes stilted, these works remain valuable 
for their clear understanding of human nature, 
their compelling atmosphere, and their occa- 
sional epic dignity. Scott's influence has been 
immeasurable. The novelists James Fenimore 
Cooper in America, Honore de Balzac in France, 
and Charles Dickens and William Makepeace 
Thackeray (qq.v.) in England were among the 
many who learned from his panoramic studies 
of the interplay between social trends and indi- 
vidual character. In Great Britain, he created an 
interest in Scottish traditions which has re- 
mained till this day, and throughout the West- 
ern world, he encouraged the cult of the Middle 
Ages which strongly marked the artistic move- 
ment known as Romanticism (q.v.). 

See Scottish Language and Literature: 19th 
and 20th Centuries . M.G.S. 

SCOTT, Winfield (1786-1866), American army 
officer, born near Petersburg, Va. He studied 
law until 1808, when he joined the United States 
Army and received a commission as captain of 
light artillery. At the beginning of the War of 
1812 (q.v.) with Great Britain, Scott was ap- 
pointed a lieutenant colonel and sent to the Ca- 
nadian frontier. He led his regiment in the Battle 
of Queenston Heights on Oct. 13, 1812, in 
which the American forces were repulsed with 
heavy losses, and Scott was taken prisoner. He 
was exchanged a year later. In 1814 Scott, now a 
brigadier general, led his brigade to victory in 
the battles of Chippewa, on July 5, and Lundy's 
Lane (see Lundy's Lane, Battle of), on July 23. His 
military successes made him a national hero, 
and he was brevetted a major general. 

In 1832 President Andrew Jackson (q.v.) ap- 
pointed Scott military guardian of Federal au- 
thority during the nullification (q.v.) contro- 
versy in South Carolina. He was also a major 
influence in 1839 in the pacification of the 
North American Indian tribe of the Cherokee 
(q.v.), who refused to give up their eastern 
lands. In 1841 Scott was appointed general in 
chief of the U.S. Army, and in 1847, after the be- 
ginning of the Mexican War (q.v.), he was ap- 
pointed commander of the United States forces 
in Mexico. He led his troops in a series of vic- 
tories, at Vera Cruz, Cerro Gordo, and Chapul- 
tepec. On Sept. 14, 1847, he entered Mexico City 
and occupied the national palace. Scott re- 
turned to the U.S. in 1848, and in 1852 Congress 
revived the brevet rank of lieutenant general for 
him. In the same year he was nominated by the 
Whig Party (q.v.) for the Presidency, but was 
overwhelmingly defeated. He retired in 1861. 
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SCOTTISH DEERHOUND. See Deerhound, 
Scottish. 

SCOTTISH LANGUAGE AND LITERATURE, 

language and literature of Scotland, the country 
occupying the northern part of the island of 
Great Britain. The language of medieval Scot- 
land, outside the Gaelic-speaking areas, was 
originally a northern form of English identical 
with that spoken in northern England; see 
Gaelic Language. As the various peoples of Scot- 
land coalesced into a Scottish nation with Scots 
and Gaelic as their two major languages, a dis- 
tinctive Scottish literary tradition developed. 
15th to 18th Centuries. By the 15th century 
the Scottish language had entered the phase 
known as Middle Scots, in the course of which a 
highly complex and extremely versatile literary 
language was developed by Scottish poets. 
Among these were James I, King of Scotland, the 
probable author of The King's Quair (1423), an 
accomplished poem which brings a direct auto- 
biographical element into the tradition of love 
allegory; Robert Henryson (1430?-1506?), author 
of the delicately ironic fables in The Moral 
Fables of Aesop the Phrygian and The Testa - 
ment of Cresseid, the latter a beautifully han- 
dled sequel to Troilus and Criseyde (1382-86) by 
the English poet Geoffrey Chaucer; William 
Dunbar, foremost of the Middle Scots poets, 
best known for his poem The Lament for the 
Makaris, makaris being the word for poets; and 
Gawin Douglas, whose translation of the Ae- 
neid is a European achievement. Sir David Lind- 
say was a versatile traditional poet whose long 
moral-allegorical play Ane Satyre of the Thrie Es - 
taitis (" A Satire of the Three Estates", 1540) was 
a unique achievement in Scottish drama. The 
tradition of the Middle Scots poets continued to 
the beginning of the 17th century in the work of 
the court poets Alexander Scott (1525?-84?) and 
Alexander Montgomerie (1556?-1610?). 

Other poets, however, were looking toward 
England. William Drummond of Hawthornden 
(1585-1649), for example, wrote love poetry in 
imitation of Elizabethan English, with no Scot- 
tish elements at all. In 1603 the union of the 
crowns of Scotland and England occurred. 
James VI, King of Scotland, went south to be- 
come James I, King of Great Britain, taking with 
him his court poets. Finally, the political union 
of England and Scotland in 1707 combined with 
the effects of the Reformation to ring the death 
knell of an independent Scottish literary lan- 
guage. Scottish writers increasingly wrote in 
English, though they long continued to speak 
Scots, which, deprived of literary exercise, de- 
generated into regional dialects. 


Scots prose developed late and is found 
mostly in translations and histories. The most in- 
teresting Scots prose work of the 16th century is 
the anonymous Complaynt of Scotland ( 1594 ) 
The History of the Reformation (completed in 
1564) by the religious reformer John Knox, uses 
an Anglicized Scots and points to the influence 
of English Bible translations on the native Scots 
prose tradition. 

The loss of Scotland's independence as a sep- 
arate kingdom encouraged a compensating lit- 
erary revival in the 18th century, notably a re- 
vival of poetry in what had now become the 
vernacular and a spate of song writing and bal- 
lad imitation. Allan Ramsay, editor, antiquarian, 
poet, and songwriter, was a pioneer of ballad 
poetry. Robert Fergusson (1750-74) wrote vivid 
Scots poems of Edinburgh life and influenced 
the most famous Scottish poet of the age, Rob- 
ert Burns. The songs, verse letters, descriptive 
and most of all satirical poems of Burns exem- 
plify this 18th-century revival. 

19th and 20th Centuries. Scottish poetry in 
the 19th century was largely sentimental dialect 
verse. The achievement of Sir Walter Scott in 
creating the historical novel and using a vigor- 
ous spoken Scots in dialogue, however, helped 
to preserve a spoken Scots in literature, as did 
the novels of John Galt. Scottish poetry and fic- 
tion of the 19th century belonged in most part 
to the Kailyard school, which produced nostal- 
gic and sentimental works describing the life 
and manners of Scotland. The best known of 
these works is A Window in Thrums (1889), a se- 
ries of tales about the city of Kirriemuir by 
James Matthew Barrie. The Kailyard tradition 
was struck a powerful blow by the savagely real- 
istic novel of Scottish life, The House with the 
Green Shutters (1901), by George Douglas (pen 
name of George Douglas Brown; 1869-1902). 
Robert Louis Stevenson had made his own con- 
tribution to the Scottish topographical novel in 
Kidnapped (1886), and he also wrote some 
poems in Scots. 

The Scottish literary Renaissance of the 20th 
century, led by the poet Hugh MacDiarmid (pen 
name of Christopher Murray Grieve; 1892-1978); 
has revived a literary Scots, now called Lallans, 
by deliberately synthesizing elements from 
modern regional dialects and older Scottish po- 
ets. As a spoken language, modern Scots sur- 
vives mainly in the form of regional dialects in 
rural areas. D.D. 

Gaelic Literature. Until the 15th century Scot- 
tish literature in Gaelic was identical with Irish 
Gaelic literature. The first significant differentia- 
tion appears in the poetry anthology the Book 
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oft he Dean of Lismore, containing work by the 
bard Fionnlagh Ruadh. It was not until the sev- 
enteenth century that Scottish Gaelic literature 
assumed a firm identity in such works as the 
Black and Red Books of Clanranald and the Fer- 
naigh manuscript compiled by Duncan Macrae. 
The first important work in a tradition of nature 
poetry was Aiseiridh na Sean Chanoin (1751 ). As 
in Ireland, the eighteenth century saw the flour- 
ishing of Gaelic poetry. There have been at- 
tempts at revivals but none to equal the inten- 
sity of this period. 

See separate biographies for persons whose 
birth and death dates are not given. D.D. 

SCOTTISH TERRIER, type of terrier, the fore- 
runner of which originated in Scotland several 
centuries ago, but which in its present form was 
not bred until the middle of the 19th century, 
when it was developed in England and Scot- 
land; see Terrier. The Scottish terrier is used to 
ferret out foxes and other small game, and is 
also highly popular as a pet. The dog has a long 
skull, slightly rounded at the top; small, almond- 
shaped eyes, dark brown or nearly black in color 
and set wide apart; small, upstanding or prick 
ears; a thick and muscular neck; a broad and 
deep chest; short legs; and a tail about 7 in. 
long, carried jauntily. The coat is about 2 in. in 
depth and consists of a dense undercoat and a 
hard, wiry outer coat. In color the Scottish ter- 
rier is black, iron gray or steel gray, wheaten, or 
sandy. The dog is about 10 in. high at the shoul- 
der and weighs about 19 lb. 

SCOTTSBLUFF, city of Nebraska, in Scotts 
Bluff Co., on the North Platte R., about 400 miles 
n.w. of Omaha. A processing and marketing 
area, the city has dairying, canning, anti sugar- 
processing plants. Major crops in the area in- 
clude beans and sugar beets. The city is on the 
Oregon Trail (q.v.), and nearby is the Oregon 
Trail Museum. Pop. (1960) 1 1,377; (1970) 14,507. 
SCOTTS BLUFF NATIONAL MONUMENT, 
area of historic interest in w. Nebraska, on the 
North Platte R., in Scotts Bluff County, near Ger 
ing, preserving a tall bluff that was a famous 
landmark on the old Oregon Trail (q.v.). The 
bluff, named for Hiram Scott, a fur trapper who 
died nearby about 1828, rises 800 ft. above the 
river, or 4649 ft. above sea level. The monument 
includes a museum containing paintings of 
frontier history and dioramas depicting buffalo 
hunts. It is administered by the? National Park 
Service (q.v.). 

SCOTTSBORO CASE, legal case developing 
from the arrest, on March 9, 1931, of nine Negro 
boys, in Scottsboro, Ala., for the alleged rape of 
two white girls. The following month, although 



Scottish terrier Walter Chandoha 

the evidence against them consisted largely of 
the testimony of the girls involved, one of 
whom subsequently recanted, eight of the boys 
were sentenced to death and the ninth, only 
thirteen years old, to life imprisonment. Many 
Americans, including such eminent lawyers as 
Clarence Seward Darrow (q.v.), considered the 
verdict unfounded and brought about by racial 
bias; civic organizations supported the Scotts- 
boro boys, as they came to be called, and their 
case became an international cause celebre. 
After six years of appeals and retrials, during 
which the Supreme Court of the United States 
twice declared mistrials, five of the original in- 
dictments were dropped. The remaining four 
men received long prison terms. Heywood Pat- 
terson (about 1913-52), regarded by the pros- 
ecution as the leader of the group, drew sev- 
enty-five years. By 1946 all were paroled except 
Patterson, who, two years later, escaped to 
Michigan, where the State government refused 
to extradite him to Alabama. Patterson was the 
coauthor of Scottsboro Boy (1950). 
SCOTTSDALE, city of Arizona, in Maricopa 
Co., 10 miles n.e. of downtown Phoenix. Tra- 
versed by the Arizona Canal, it lies w. of the Salt 
River Indian Reservation. Lettuce, citrus fruits, 
grain, and cotton are grown in the area. The city 
produces electrical and electronic equipment, 
apparel, ceramics, and bricks. A resort and a 
leading art center, Scottsdale styles itself "the 
West's Most Western Town". Nearby to the n. is 
Taliesin West, former winter home of the Amer- 
ican architect Frank Lloyd Wright (q.v.), now a 
school of architecture. Developed about 1900, 
Scottsdale became a town in 1913 and a city in 
1951. Pop. (1960) 10,026; (1970) 67,823. 

SCOTUS, Duns. See Duns Scotus, John. 
SCOUTS. See Bov Scouts; Bov Scouts of Amer- 
ica; Giki Scours of the United States of America. 
SCRANTON, city in Pennsylvania, and county 
seat of Lackawanna Co., on the Lackawanna R., 
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about 125 miles n.w. of Philadelphia. It is the 
center and distributing point for the anthracite- 
coal region of n.e. Pennsylvania. The mining of 
anthracite coal in and around the city is the 
principal industry. Scranton is also the center of 
an important silk-manufacturing district and is 
the site of one of the largest Nottingham lace 
mills in the world. Other industries include the 
manufacture of metals, electrical machinery, 
food products, leather goods, color television 
tubes, and apparel. Among educational and cul- 
tural institutions of the city are the University of 
Scranton (Roman Catholic), founded in 1888; 
extension schools of the University of Pennsyl- 
vania and Pennsylvania State University; Mary- 
wood College (Roman Catholic), founded in 
1915; the Pennsylvania State Oral School for the 
Deaf, founded in 1882; the Scranton Philhar- 
monic Orchestra; the Scranton Opera Guild; 
and the Everhart Museum of Natural History, 
Science, and Art, noted for its collections of 
birds and reptiles and of anthracite fossils. In 
the city are twenty-six municipal parks and play- 
grounds, covering about 247 acres. 

History. The site of Scranton was settled about 
1786 when two brothers named Abbott estab- 
lished a sawmill here. The settlement was 
known successively as Unionville, Slocum Hol- 
low, and Scrantonia. In 1840 the American man- 
ufacturer George Whitefield Scranton (1811-61) 
and his brother established an iron forge in Slo- 
cum Hollow, and in 1851 the community re- 
ceived its present name. Scranton was incor- 
porated as a borough in 1853 and, after annex- 
ing several adjacent communities, was chartered 
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as a city in 1866. Pop. (1960) 111,443- (I97n\ 
103,564. ' v U) 

SCREW, mechanical fastening device consist- 
ing essentially of an inclined plane (q.v.) wound 
spirally around a cylinder. The ridges formed by 
the winding planes are called threads, and de- 
pending on the intended use, the threads may 
be square, triangular or rounded in cross-sec- 
tion. The distance between two corresponding 
points on adjacent threads is called the pitch. If 
the thread is on the outside of a cylinder, it is 
called a screw or male thread, and if it is on the 
inside of a cylinder, as in the case of a common 
nut, it is called a female screw. Screws and bolts 
used in machines employ a cylindrical shaft 
with a constant inner or minor diameter, but 
wood screws and pipe threads are cut on a ta- 
pering cone. 

The use of the screw as a simple device real- 
izes the mechanical advantage of the inclined 
plane. This advantage is increased by the lever- 
age usually applied to the turning of the cylin- 
der, and it is decreased by the high frictional 
losses in a screw-type system. Because of the 
high frictional forces, screws can be used as fas- 
tening devices, and in systems which require a 
high mechanical advantage with only one driv- 
ing member. The latter system is illustrated by 
the conventional worm gear (screw) and pinion 
arrangement familiar in automobile-steering 
systems (see Gearing), in which rotation of the 
worm can move the pinion back and forth, but 
friction forces prevent the pinion from moving 
and turning the worm; see Friction. Similarly, 
friction forces prevent a screw jack, such as is 
used for jacking up an automobile, from slip- 
ping. The screw can also provide carefully con- 
trolled forward and backward motion relative to 
a connected machine member, as in a microme- 
ter, which can measure distances to within 
1/10,000 of an inch. The controlled motion is 
also used in various types of machine tools, 
such as lathes, where the cutting tools can be 
advanced uniformly. The principle of the screw 
is also used in conveyors, in certain types of 
pumps, and in ship and airplane propellers, 
which cut through the water or the air in a 
screwlike fashion; see Propeller. F.L. 

SCREW PINE, common name applied to any 
plant of the genus Pandanus and to certain 
plants of the related genus Freycinetia. The 
genus Pandanus is typical of the Screw-Pine 
family Pandanaceae, belonging to the mono- 
cotyledonous Screw-Pine order, Pandanales. 
The order is of worldwide distribution, and is 
characterized by reduced, unisexual flowers 
borne in tight spikes or heads, and by ovules 
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with fleshy or mealy endosperm. It also includes 
the Cattail family, Typhaceae, and the Bur-Reed 
family Sparganiaceae. The family Pandanaceae 
comprises three genera, Pandanus, , Freycinetia, 
and Sararanya. Plants in the family have rigid 
leaves and small dioecious flowers; the fruits of 
Pandanus and Sararanya are drupes, while those 
of Freycinetia are berries. 

SCREWWORM. See Entomoiogv, Midicm: 
Methods of Control . 

SCRIABIN, Alexander or SCRIABINE, Alexan- 
der (Russ. Aleksandr Nikolaevich Skryahin) 
(1872-1915), Russian composer and pianist, born 
in Moscow, and trained at the Moscow Con- 
servatory. He taught piano at the Moscow Con- 
servatory from 1898 to 1903, after which he de- 
voted himself to composition and to concert 
toursas a pianist performing his own works. He 
toured in the United States in 1905-07. 

Scriabin, greatly influenced by theosophy 
(q.v.), envisioned a new art form that would 
synthesize all the arts in the service of religion. 
He attempted to prove the relationship be- 
tween tone and color by inventing a special in- 
strument, the clavier a lumieres , or color key- 
board, which would project on a screen colors 
supposedly corresponding to the* musical tones 
produced by the orchestra or pianist, this in 
strument was never built, and in performances 
of his orchestral tone poem Promt'theus, also 
known as The Poem of f ire (1910), simple* color 
slides were used. In this work and many others, 
Scriabin abandoned traditional harmony in 
favor of a system of his own based on a "mys- 
tic" chord built entirely on intervals o! a fourth; 
C-F -B -E-A-D; see Iniirvai. I lis music is charac 
terized by great rhythmic complexity and melo- 
dies marked by upward skips. He composed 
many piano works, including ten sonatas, and 
several large orchestral works, among them his 
third symphony, The Divine Poem (19(H), and 
his fourth symphony, 1 he Poem of h stasy 
(1907-08). 

SCRIBE (Lat. scribere , "to write"), in antiquity, 
men who acted not only as copyists but as edi 
tors and interpreters of the* Bible and of the law. 
Among the Jews, a scribe (Hob. sop/ier) origi- 
nally was a copyist of the law or a secretary but 
eventually became an offic iul roughly equiva 
lent to a town clerk or sometimes a secretary ot 
state. The scribe was a literary man preot t upied 
with the letter of the law' and was learned in 
scripture. The scribes of the Pharisees and the 
Sadducees (qq.v.) represented different anti 
often opposing interpretations of the laws of Ju- 
daism (q.v.). In the 1st century ad the scribes 
were the preservers of Judaism after the de- 


struction of the Temple; see Palestine: History. 
Among the Greeks, the scribes also began as 
copyists (Gr. grammateus) and became expoun- 
ders of the law (Gr. nomodidaskalos). English 
versions of the New Testament used the word 
"scribe" to translate both the Hebrew sopher 
and the Greek grammateus. 

SCRIBE, Augustin Eugene (1791-1861), French 
dramatist, born in Paris, and educated at the 
College do Sainte-Barbe. Although none of his 
plays achieved the status of a classic, he enjoyed 
great popularity in his time, producing about 
350 plays and opera librettos, most of which 
were' written with collaborators. He was judged 
to be lacking in taste and original ideas but was 
acknowledged as a master craftsman. His best- 
known plays inc lude Le Verre d'Fau ("The Glass 
of Water", 1840), Une Chaine ("A Chain", 1842), 
and Adrienne Lecouvreur (1849), which was a 
vehicle for the famous French actress Rachel 
(1820-58). Among the operas for which Scribe 
wrote all or part of the librettos are Fra Diavolo 
("Brother Satan", 1830), music by the French 
composer Daniel Francois Esprit Auber (1782- 
1871), and Les Huguenots (1836), music by the 
German composer Giacomo Meyerbeer (q.v.). 
Scribe was elected to the French Academy in 
1834. 

SCRIPPS, Edward Wyllis (1854-1926), Ameri- 
can newspaper publisher, born in Rushville, III. 
In 1872 he served on the staff of the Detroit 
Tribune , and in 1873 of ihe Detroit Evening 
News , which was owned by his half brother 
lames Idmund Scripps (1835-1906). In 1878 he 
founded and became the editor of the Cleve- 
land Penny Press, later the Press. He became the 
proprietor of the* Saint Louis Chronicle in 1880 
and the* Cincinnati Penny Post in 1882. In 1895, 
in partnership with the 1 American newspaper 
publisher Milton Alexander McRae (1858-1930), 
he organized the* newspaper chain known as 
the* Sc ripps-McRao league of Newspapers. This 
organization later became the Scripps-Howard 
newspaper chain and reached the second larg- 
est total circulation in the United States; see 
Howard, Roy Wiison; Newspapers: United States 
Nt'wspafM'is. Also in partnership with McRae, 
Edward Scripps organized in 1897 the Scripps- 
Mc Rat* Press Association, which in 1907 became 
the United Press. In 1902 he originated modern 
syndicated matter by starting the Newspaper 
Enterprise Association to supply cartoons and 
feature articles to papers in his chain. Scripps 
also established a number of agencies for scien- 
tific research, including the Scripps Foundation 
for Population Research at Miami University, 
Oxford, Ohio, and the Scripps Institution of 


211 



s^KihTb INbllTUTION OF OCEANOGRAPHY 


Oceanography (q.v.) at La Jolla, Calif. He retired 
from active newspaper work in 1920 in favor of 
his son, Robert Paine Scripps (1895-1938). 
SCR1PPS INSTITUTION OF OCEANOGRA- 
PHY, oceanographic research institution in La 
Jolla, Calif. It is part of the University of Califor- 
nia at San Diego. The institution was estab- 
lished in 1903 as an independent biological re- 
search laboratory and became part of the 
University of California in 1912. In recognition 
of the financial support given the institution by 
members of the Scripps family ( see Scripps, Ed- 
ward Wyllis), it was renamed Scripps Institution 
for Biological Research. The present name dates 
from 1925. The institution operates eight ocean- 
ographic research vessels. Its research programs 
include biological, physical, chemical, geologi- 
cal, and geophysical studies of the oceans. Doc- 
toral degrees are offered in many of these areas 
of study. 

SCROFULA, or KING'S EVIL, diseased body 
condition characterized by enlargement and 
cheesy degeneration of the lymph nodes, espe- 
cially in the neck. The term "scrofula" has held 
different meanings at various periods in medical 
history and generally was used interchangeably 
with the terms "tuberculous" and "strumous"; 
today scrofula is used for a specific manifesta- 
tion of tuberculosis (q.v.), caused by the tuber- 
culosis bacillus, and usually spreading to the 
skin, bones, and joints much in the manner of 
other forms of tuberculosis. The term "king's 
evil" was applied to this condition in the Mid- 
dle Ages because of a belief that scrofula could 
be cured by the touch of a king's hand. 
SCROPHULARIACEAE, family, commonly 
called the figwort family, of usually perennial 
plants in the order Polemoniales. It contains 
about 200 genera and 2500 species, mostly herbs 
and shrubs, widely distributed in temperate 
zones throughout the world. The plants are 
characterized by flowers having a four- or five- 
lobed calyx, two-lipped corolla, four stamens, 
and a solitary pistil. The fruit is a loculicidal cap- 
sule. The principal genera include Gerardia, 
purple gerardia; Antirrhinum , snapdragon; Digi- 
talis, foxglove; Mimulus , musk or monkey 
flower; Pentstemon, beardtongue; the typical 
genus Scrophularia, figwort; and Veronica , 
speedwell. Other important genera are Verbas- 
cum , mullein, having woolly leaves; Calceolaria , 
cultivated for its pouch-shaped flowers; and the 
root parasites Cast i lie j a, painted cup, and Pedic - 
ufaris , lousewort, anciently reputed to draw lice 
to the animals which ate it. The typical genus, 
Scrophularia , is characterized by small flowers 
borne in a terminal cluster; the corolla has four 


erect lobes and one spreading, liplike lobe. See 
separate articles under common names of most 
of plants mentioned. 

SCUBA DIVING. See Diving: Diving Suits- Sm 
Diving, 

SCUDERY, Magdeleine de or SCUDERl, Mag- 
deleine de, often known as SAPHO ^(1607- 
1701), French novelist, born in Le Havre. She es- 
tablished a fashionable literary salon in Paris 
and became an extremely successful writer. Her 
principal works were lengthy sentimental nov- 
els, such as Artamene , ou le Grand Cyrus ("Ar- 
tamene, or Cyrus the Great", 10 vol., 1649-53) 
and Clelie , Histoire Romaine ("Clelie, Roman 
Tale," 10 vol., 1654-60), written in the elaborate 
style that characterized the movement toward 
refinement in literature known as preciosity; see 
French Literature: The Classic Period in French 
Literature. Several of her novels were published 
in collaboration with her brother, the writer 
Georges de Scudery (1601-67). 

SCULPTURE, art of carving or shaping hard or 
plastic: materials to create three-dimensional 
representations of natural and imagined objects 
or to create three-dimensional abstract forms. 
Sculpture has been practiced throughout the 
world in all civilizations from prehistoric times 
to the present day. The two principal types are 
free-standing sculpture in the round, and sculp- 
ture in relief, in which the designs are carved or 
modeled upon a flat surface, or attached to a 
solid surface or background. In all ages the chief 
subject of sculpture has been the human figure. 
Materials and Techniques. The materials 
most often employed in sculpture are clay, 
wood, stone, and metal; wax, plaster, ivory, 
bone, and precious and semiprecious stones are 
also frequently used. Plastic materials, such as 
clay, wax, and plaster, are modeled or shaped 
either with the hands alone or with the aid of 
modeling tools and spatulas. Clay sculpture, 
baked to permanent hardness in a kiln (q.v.), is 
known as terra-cotta and has been a major 
sculptural material since ancient times. 

Wood, stone, and other hard substances are 
carved directly with chisels and are also often 
worked with rasps, saws, sandpaper, and drills 
to vary the surface finish of the carved material. 
The surfaces are preserved usually by oiling or 
waxing. A small-scale preliminary model in wax, 
clay, or plaster is frequently used as a guide to 
the execution of the finished work. Direct carv- 
ing in stone was largely supplanted in Europe 
and the United States during the 19th century 
by a mechanical process, known as pointing, in 
which the forms of a plaster cast made from an 
original clay sculpture are duplicated or en- 
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Cleveland Museum of Art - 
John L, Severeance Collection 


Above, left: "Miroku Bosatsu", or 
"The Compassionate One ", Japanese 
bronze of the 7th<entury Suiko pe- 
riod. Above, right: Head of a Greek 
athlete. Right: "Mother and Child", 
Indian sculpture of the ITth century. 
Below, left: Limestone relief from 
Egypt of the Coptic period, about the 
5th century. The woman represents 
Holy Wisdom. Below, right: "Kneel- 
ing Shepherd ", early 16th-century 
wood statue by Master Paul of Le - 
vota, from the Church of Saint lames, 
in Levota, Czechoslovakia. 


Govt of India Tourist Office 


Brooklyn Museum 


Pierre de Mentionner 
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Tate Gallery, London 


Museum of Primitive Art 


Above , left: African sculpture. Mask of elephant ivory with iron and copper inlay , from the 16th-century kingdom 
of Benin. Above, right: "Family Croup " by Henry Moore. The influence of primitive sculpture on modern art is 
shown by the similar styles of (below, left) a pre-Columbian ceremonial bird costume ( 600-900 ) from Veracruz , 
Mexico, and (below, right) "Little Monkey", 1961, a metal c utout by Pablo Picasso. 

Andre Emmerich Inc, Museum of Modern Art Collection of the artist 
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larged in a stone version of the work by means 
of a measuring machine and a process of drilling 
and chiseling. In this method, trained stonecut- 
ters execute a sculptor's work in stone, the 
sculptor himself adding only the finishing 
touches. At the end of the 19th century and the 
beginning of the 20th century, many sculptors 
abandoned the use of pointing in favor of a re- 
turn to direct carving. 

Sculpture in metal may be cast by pouring 
molten metal into a mold of the design. Molds 
are made usually of a fine, close-packing com- 
posite of clay, silica, and alumina, known as 
French sand, or the casting may be done by 
means of the lost-wax process; see Founding: 
Modern Founding Methods. Metal can be 
shaped by hammering thin plates into the de- 
sired forms. Bronze is the most common mater- 
ial for casting, but gold, silver, lead, iron, tin, 
and many other metals are also used. In ham- 
mered-metal sculpture, thin plates of copper, 
bronze, lead, or precious metal are embossed by 
hammering; this method is often used for colos- 
sal statues as well as for small decorative 
objects; see Metalwork. 

Within recent years many new materials ancJ 
methods have been adopted for sculpture. In 
welded sculpture, metal plates and rods and 
such objects as plows, bolts, and frying pans are 
used. Steel, chromium, and synthetic plastics are 
other materials employed especially for sculp- 
ture in abstract, or nonrepresontational, forms. 
A notable recent extension of the field of sculp- 
ture has been the development of abstract 
sculptural works in wire. These experimental 
works are antithetical to the traditional conc ep- 
tion of sculpture as massive and static; they art' 
composed of wires anci rods holding in suspen- 
sion flat metal shapes. The mobile (q.v.) is an- 
other popular modern extension of sculpture'. 

See separate articles on most of the sculptural 
materials mentioned. 

History. The earliest-known sculptures, small- 
scale human figures and animals c arved in ivory, 
bone, or horn, and animals modeled in c lay, 
were executed in the Aurignacian anci Magdale- 
nian phases of the prehistoric Old Stone Age or 
Paleolithic Period (unknown duration, ending 
about 8000 b.c.); see Ivory Carving. The sculpture* 
of the various cultures in historic times, from 
antiquity to the present day, is treated in sepa- 
rate articles. For discussions of the sculpture of 
antiquity, see Aegean Civilization; Assyrian Art; 
Babylonian Art; Egyptian Architect uRt and Art; 
Etruria; Greek Art and Architecture; Phoenician 
Art and Architecture. For discussions of medi- 
eval sculpture, see Byzantine Art; Christian Art, 


Early; Gothic Art; Romanesque Art and Architec- 
ture. Renaissance and modern sculpture are dis- 
cussed in articles such as Abstract and Non- 
objective Art; Flemish Art and Architecture; 
French Art and Architecture; German Art and Ar- 
chitecture; Italian Art and Architecture; Renais- 
sance Art and Architecture. The sculpture of 
non-European cultures is discussed in articles 
such as African Art; Chinese Art; Indian Art and 
Architecture; Islamic Art and Architecture; Japa- 
nese Art and Architecture; Maya; Persian Art and 
Architecture; Peruvian Archeology. See also in- 
dividual biographies of famous sculptors. 
SCURVY, disease of human beings caused by a 
prolonged deficiency of Vitamin C, or ascorbic 
acid, in the diet (see Vitamin). When affecting 
infants, it is known as Barlow's disease. It is 
characterized by progressive bodily weakness, 
spongy and inflamed gums, loose teeth, swollen 
anci tender joints, and a tendency toward ec- 
chymosis, or absorption by the tissues of blood 
from ruptured blood vessels. Anemia (q.v.) 
often occurs as a result of such hemorrhage. The 
symptoms of scurvy are caused by a lack of Vi- 
tamin C intake that results in the adsorption and 
decreased production by the body of the inter- 
cellular material that supports the fibrous tissues 
anti forms the cement substance of capillaries, 
bone, dentin, and cartilage. In the United States, 
the* disease occurs today primarily among bot- 
tle fed infants; in such cases scurvy attacks par- 
ticularly the bones, and is characterized exter- 
nally by swelling and tenderness of the legs, 
irritability, pallor, and great weakness. The dis- 
ease may appear in adults after about six 
months of complete lack of Vitamin C; it takes a 
longer time to develop when the diet contains a 
small but inadequate amount of Vitamin C. 

Scurvy has been known since antiquity. It be- 
came prevalent when sailors began to spend 
months at sea without fresh vegetables and in 
sue h c ases was usually fatal. In 1795, lime juice 
was issued to all British naval vessels on the rec- 
ommendation of the Scottish physician, James 
Lind (1 716-94), who knew that the Dutch had 
employed citrus fruits for several hundred years; 
with the issuance of lime juice to British mer- 
chant ships in 1865, scurvy began to disappear 
among British seamen. A specific deficiency of 
Vitamin C was later recognized as the cause of 
this disease; oranges and lemons, which have a 
higher Vitamin-C content than limes, have sup- 
planted limes as antiscorbutic agents; pediatri- 
cians advise orange juice for bottle-fed infants. 
SCUTARI. See Shkoder. 

SCYLLA AND CHARYBDIS, in Greek mythol- 
ogy, two sea monsters dwelling on the opposite 
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sides of a narrow strait, the personification of 
the dangers of navigation near the rocks and 
eddies. Scylla, a horrible creature with twelve 
feet and six long necks, each bearing a head 
with three rows of teeth, with which she de- 
voured any prey that came within reach, lived in 
a cave on a precipitous cliff. Across the strait 
opposite her was a large fig tree under which 
Charybdis, the whirlpool, dwelt, sucking in and 
belching forth the waters of the sea three times 
daily, engulfing anything that came near. When 
the Greek hero Odysseus (see Ulysses) passed 
between them, he was able to avoid Charybdis, 
but Scylla seized six men from the ship and de- 
voured them. In later times, the geographical 
position of this dangerous passage was believed 
to be the Strait of Messina between Italy and 
Sicily, with Scylla on the Italian side. Scylla was 
originally a beautiful maiden loved by a sea- 
god. Her jealous rival, the sorceress Circe (q.v.), 
transformed her into a monster. 

SCYTHIA, name given by the ancient Greeks 
after about 800 b.c. to the homeland of the 
Scythians (q.v.) in the s.E. part of Europe, east- 
ward from the Carpathian Mts. to the Don R.; 
this region was seized by the Sarmatians (q.v.) 
in the 4th century b.c. and became known as 
Sarmatia. The name Scythia was sometimes ap- 
plied by ancient geographers to the greater part 
of s.E. Europe and central Asia, from the Danube 
R. to the mountains of Turkestan. 

SCYTHIANS, name given by ancient Greek 
writers to a number of nomadic tribes of south- 
eastern Europe and Asia, and used either for the 
Scythians proper, or Scolots, dwelling north of 
the Black Sea, between the Carpathian Mts. and 
the Don R.; or for all the nomad tribes who in- 
habited the steppes eastward from what is now 
Hungary to the mountains of Turkestan. The 
tribes are believed to have migrated to these 
areas from the region of the Altay Mts., on the 
border of China, during the 8th century b.c. 


Their speech was a form of Iranian, one of th 
branches of the Indo-European languages (q V ) 
Scythians kept herds of horses, cattle and 
sheep, lived in tent-covered wagons, and fought 
with bows and arrows on horseback. They de- 
veloped a rich culture characterized by opulent 
tombs, fine metal work, and a brilliant art style 
In the early 7th century b.c. the Scythians ad- 
vanced south of the Caspian Sea and invaded 
the kingdom of Media (q.v.), but they were ex- 
pelled in 625 by Cyaxares, King of Media (d. 
about 585 B.c.). Shortly after the middle of the 
4th century b.c. the Scythians of southeastern 
Europe were subdued and largely exterminated 
by the Sarmatians (q.v.), who then gave their 
name to the region. The Scythian tribes in Asia, 
however, invaded the Parthian Empire (see Par' 
thia), southeast of the Caspian Sea, in the 2nd 
century b.c. About 130 b.c. they advanced east- 
ward into the kingdom of Bactria (q.v.), in the 
region of present-day Afghanistan, and in the 
1st century b.c. they invaded western and north- 
ern India, where they remained a powerful en- 
tity for five centuries; see Afghanistan: History; 
India: History. 

SEA, general designation for all the salt water 
in all the specific oceans and seas that cover a 
large area of the surface of the earth; see Ocean 
and Oceanography, The name is particularly 
given to bodies of salt water like the Mediterra- 
nean Sea (q.v.) that are partially landlocked and 
are smaller than the ocean to which they are 
generally connected. The name is also used to 
designate inland bodies of salt water, such as 
the Caspian Sea (q.v.), and has occasionally 
been given to inland bodies of fresh water, such 
as the Sea of Galilee; see Tiberias, Lake of. 

SEA ANEMONE, common name for any of the 
marine flowerlike polyps in the class Anthozoa. 
These coelenterates have a cylindrical, or vase- 
like, body (see Cent f nurata). The body is closed 
and attached to rocks or piles at one end and, at 
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the other end, has a central mouth surrounded 
by tentacles armed with nematocysts (sting cells 
and thread cells that paralyze and entangle the 
small fish and marine animals that constitute its 
prey) The mouth opens into a short esophagus 
opening into the body cavity. At each end of 
the si it I ike mouth a permanent pore opens into 
a ciliated groove, called a siphonoglyph, in the 
side of the gullet, through which a continuous 
current of water flows, carrying oxygen to the 
tissues and removing waste matter. The body 
cavity is divided into a number of sacs by septa 
extending from the body wall. These septa in- 
crease the surface available for the secretion of 
digestive juices and the absorption of nourish- 
ment, and contain the gonads that produce the 
sperm and eggs. Sexual reproduction is the rule, 
budding and fission being comparatively rare. 
jb e eggs are usually fertilized in the gastric cav- 
ity, and the young are discharged from the 
mouth as free-swimming larvae, whic h soon at- 
tach themselves to rocks or piling. Some forms 
attach themselves to the shells of hermit crabs 
(see Commensalism); others become* completely 
parasitical in certain species of jellyfish (q.v.). 
Many species of sea anemones art* colored; 
large specimens may attain a diameter of 36 in. 
SEA BASS, common name for any fish of the 
family Serranidae, which consists of about 400 
species of carnivorous, perc hlike fishes, abound- 
ing in all warm seas and in some* fresh waters 
and sometimes includes the* grouper (q.v.). They 
have oblong, laterally compressed bodies, cov- 
ered with ctenoid scales with combi ike or saw 
like margins. Members of the family are power- 
ful swimmers and leapers, and are generally 
regarded as excellent food fish. The* black sea 
bass, Centropristis striatus , is c ommon along the* 
entire coast, especially between Cape Cod and 
the mouth of Chesapeake Bay. It is dusky brown 
or black, more or less mottled, and has pale lon- 
gitudinal streaks. Occasionally it reaches a 
length of 18 in. and a weight of 4 It). ( )n the* Pa- 
cific coast the name is applied to the* white sea 
bass , Atractoscion nobilis, and to the* giant jew 
fish, Stereolepis gigas; specimens of the* bit tor 
have been found which weigh as rnuc h as 8(X) 
lb. 5ee Bass. 

SEABEES, popular name for the volunteer con- 
struction battalions of the United Slates Navy 
organized during World War II (q.v.) to supple 
ment the construction work of the U.S. naval 
engineers. The name is a verbalization of the 
initials "c.b." (construction battalion), as well as 
reflecting naval ("sea") identity and effective 
work ("bee"). The Seabees replaced civilian em- 
ployees in various engineering duties in areas 


beyond the continental limits of the U.S. They 
were particularly active in the Pacific theater of 
war and gained a reputation for their hard work 
and bravery in clearing and building operations 
while under enemy attack. The personnel of the 
Seabees were recruited from highly trained ci- 
vilian specialists in the construction trades. All 
Seabee recruits were given an intensive military 
training course. After World War II, the person- 
nel of Seabees were retained by the Navy as part 
of its peace-time establishment. 

SEABORG, Glenn Theodore (1912- ), Amer- 
ican chemist, born in Ishpeming, Mich. He was 
educated at the University of California and 
taught chemistry at the university after 1939, be- 
coming an assistant professor in 1941 and a full 
professor in 1945. He was chairman of the Ato- 
mic Energy Commission (q.v.), 1961-71 and then 
became professor at the University of California, 
Berkeley, and associate director of the Lawrence 
Berkeley Laboratory. From 1942 to 1946, on leave 
from the University of California, he was on the 
staff of the Metallurgical Laboratory at the Uni- 
versity of Chicago, conducting research in nu- 
clear chemistry and physics in connection with 
the atomic-energy project; see Nuclear Energy. 
He is particularly known for his discovery and 
characterization of many radioactive isotopes 
(see Isotope) and for his share in the discovery 
of such elements as plutonium, americium, cu- 
rium, berkelium, californium, einsteinium, fer- 
mium, mendelevium, and nobelium; see Transu- 
ranium Etf me nts. Seaborg shared the 1951 Nobel 
Prize in chemistry with the American physicist 
Edwin Mattison McMillan (q.v.). His writings in- 
clude Nuclear Properties of the Heavy Elements 
(1964) and Nuclear Milestones (1972). 

SEABURY, Samuel (1873-1958), American ju- 
rist, born in New York City, and educated at the 
Now York law School. He was a justice of the 
Now York State Supreme Court (1906-14) and 
associate justice of the New York State Court of 
Appeals (1914-16). He resigned from the latter 
post to accept the Democratic nomination for 
the governorship of New York, but was de- 
feated in the 1916 election. Seabury again came 
to prominence in 1930, when he was appointed 
to investigate charges of corruption in the mag- 
istrate courts of New York City. In the following 
year f ranklin Delano Roosevelt (q.v.), then gov- 
ernor of New York, named Seabury to investi- 
gate* the* government of New York City. This in- 
vestigation resulted in disclosures of corruption 
that led to the resignation of Mayor james John 
Walker (q.v.) and to the defeat in 1933 of the 
Democratic Party candidate by the Fusionist 
candidate Fiorelfo Henry La Guardia (q.v.). Sea- 


217 



SEA COW 


bury was elected president of the New York Law 
Institute in 1937. He is the author of New Feder- 
alism (1950). 

SEA COW. See Manatee. 

SEA CUCUMBER. See Holothurioidea. 

SEA GULL, generally any gull (q.v.) found near 
coastal water. See also Bird: Classification: Divi- 
sions of Classification. 

SEA HORSE, any of a number of small fishes of 
the Pipefish family, which constitute the genus 
Hippocampus and its near allies and take their 
name from the resemblance of the head to that 
of a horse. It is a syngnathous fish, having long, 
tubular jaws much like a snout. The body is 
compressed, with an elongated tail, and the in- 
tegument is a series of large, rectangular bony 
plates, with a series of spines and projections 
along the lines of juncture. These spines, to- 
gether with the divided, streamerlike fins of 
some species, give them a strong resemblance 
to the seaweeds among which they live. About 
twenty-four species are found in various warm 
and temperate seas. All keep near the shore, 
often developing in brackish water. Like the 
pipefishes, the males take charge of the eggs, 
which are placed in an abdominal pouch and 
remain there until they hatch. The common sea 
horse, H. hudsonius, of the Atlantic coast of 
North America is one of the largest species, 
reaching a length of over 5 in. 

SEA ISLANDS, group of low, sandy or marshy 
islands of the s.E. United States, in the Atlantic 
Ocean, off the coasts of Florida, Georgia, and 
South Carolina. The most important islands are 
Saint Helena, Port Royal, and Parris, off South 
Carolina, jekyll and Saint Simons, off Georgia, 
and Amelia, off Florida. The principal industries 
on the islands are fishing, agriculture, and tour- 
ism; Parris Island is a United States Marine 
Corps training base. 

SEAL, common name for any of the marine 
carnivorous mammals of the order Pinnipedia. 


The various forms, known also as fur seals h ' 
seals, elephant seals, sea lions, and leopard 
seals, are widely distributed throughout the m 
rine regions of the Frigid and Temperate zones 
only the monk seals of the genus Monachal 
being tropical. Three families of seals exist the 
Otariidae, or eared seals, the Odobenidae, con- 
sisting of the single species of walrus (q.v ) and 
the Phocidae, or true seals. All three families 
represent a reversion to aquatic habitat from an- 
cestral land dwellers; they have become almost 
perfectly adapted to life in the water, and resort 
to shores or ice floes only for purposes of 
breeding and rearing their young. Seals eat fish, 
shell fish, and other marine animals 
EARED SEALS 

The eared seals, which have long, flexible necks 
comprise two groups, the sea lions and the fur 
seals, or sea bears. 

Sea Lions. The sea lions are the largest of the 
eared seals. Steiier's sea lion, Eumetopias jubata, 
is found in the North Pacific Ocean. Adult 
males attain a length of 12 ft. and a maximum 
weight of 2000 lb.; females are much smaller, 
weighing up to 800 lb. The southern sea lion, 
Otaria byronia , a smaller species, is found on 
the coasts of South America. The seal frequently 
trained for exhibition in circuses and zoos is the 
small Calitornia sea lion, Zalophus californianus, 
found off the California coast. 

Fur Seals. Of great commercial importance, 
the fur seals closely resemble the sea lions ana- 
tomically but differ in having a rich, silky under- 
coat of fur (q.v.). Two genera are recognized, 
Arctocephalus of the Southern Hemisphere, and 
Caflorhinus of the North Pacific Ocean and the 
Bering Sea. Six species of the southern fur seal 
are recognized, of which the best-known is A. 
pus/Hus of the southern coast of Africa. Other 
species occur off southern New Zealand, south- 
ern Australia and Tasmania, South America, and 
Guadalupe 4 Island. 



Harp seals , Pagophilus 
groenlandica upi 



UPI 


The single northern species is the northern fur 
seal, C ursinus , which breeds in the Pribilof 
Islands of the Bering Sea. The male, or bull, is 
mostly dark brown in color, shading to gray at 
the shoulders. After reac hing maturity at about 
the age of seven years, the bull attains a length 
of 6 ft. and a weight of 500 lb., the female', or 
cow, that matures at three' years, is lighter in 
color and attains an average weight of 80 lb. 
Each bull has a harem of as many as forty cows. 
Because an equal number of malt' and female* 
pups are born, most males do not mate; hulls 
which successfully conquer a harem hold it by 
battle against all unmated males until defeated. 
Immature and bachelor male's and old bulls con- 
gregate on beaches removed from the* breeding 
grounds. As winter approaches the fur seals mi- 
grate southward to the latitude's of Baja Califor- 
nia. 

In the late~19th century, the* indiscriminate 
slaughter at sea of the migrating herds for their 
valuable fur led to a sharp decline in the fur-seal 
population. In 1911 an international treaty, 
adopted by the United States, Great Britain, 
Russia, and japan, established effec 'live controls 
for the preservation of the species. Pelagic seal- 
ing, or the hunting of seals in the ocean, was 
prohibited by the agreement, which permitted 
capture only of immature 1 or bat helor seals, 
taken at the outskirts of the breeding grounds 
under government supervision. When the treaty 
went into effect the Pribilof herd numbered 
about 200, 000. A revised treaty was signed in 
1957, making the Pribilof Islands a special gov- 
ernment reservation. Under protection the herd 
has increased to an estimated population of al- 
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most 2,000,000 and comprises about 85 percent 
of the fur seals of the world. See also Bering Sea 
Con i rovirsy. 

for a discussion of seals belonging to the fam- 
ily Odobenidae, see Walrus. 

TRUE SEALS 

Numerous species make up the Phocidae, or 
true* seals, and include the hair seal or harbor 
seal, the ringed seal, the ribbon seal, the harp 
seal, the* bearded seal, the crab-eater seal, Ross's 
seal, the Weddell seal, and the gray seal. Other 
members of the group are the hooded seal, 
monk seal, elephant seal, and leopard seal. In 
the Phocidae the external ear is lacking, the 
neck is short and relatively inflexible, and the 
forelimbs, although undeveloped, bear claws 
which are useful in landing on rocks and ice 
floes. Ihe hind limbs cannot be flexed forward 
like those of the eared seals and are moved ver- 
tically when used in swimming. Better adapted 
to life* in the water than the eared seals, the Pho- 
c idae art* less adapted to locomotion on shore, 
progressing mostly by wriggling the entire body. 

Among the Phocidae, many species are 
hunted principally for their skins, which are 
used for leather (q.v.). The harbor seal, Phoca 
vilulina, of the northern oceans is 3 to 6 ft. in 
length, and is usually yellowish white with 
brown markings. The species Pusa caspica, of 
the Caspian Sea, and Pusa siberica, of Lake Bai- 
kal, are smaller, but are considered an important 
catch. The harp seal, Pagophilus groenlandicus, 
is slightly larger, reaching a length of 6 to 7 ft. It 
is extremely gregarious, and is found in great 
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numbers during the breeding season on the ice 
floes northward from Newfoundland. The 
ringed seal or floe rat, Pusa hispida , is also arctic 
in distribution, and is about the same size as the 
harp seal. The gray seal, Halichoerus grypus, and 
the hooded seal, Cystophora cristata , are larger, 
and are also found in arctic waters. The monk 
seal, Monachus monachus, is found in the Med- 
iterranean and Black seas, and another species is 
found in the Hawaiian Islands; M. tropicalis, a 
species of monk seal in the Caribbean, may now 
be extinct. 

Elephant seals are so called for trunklike pro- 
boscis and their great size. They were once nu- 
merous, but the oil obtained from their blubber 
was found to be of high commercial value, and 
they were hunted almost to extinction. Surviv- 
ors of large herds of two species are still extant. 
Mirounga angustirostris, once common in the 
waters of southern California, attains a length of 
22 ft., and a single animal has yielded as much as 
200 gal. of oil. A similar species, M. leonina, 
formerly found in most regions of the Southern 
Hemisphere, still exists on South Georgia Island 
and some other areas in the South Atlantic 
Ocean. The antarctic seals include the leopard 
seal, Hydrurga leptonyx, and Weddell's seal, 
Leptonychotes weddelii, both of which are gray 
mottled or spotted with brown. I.T.S. & K.A.C. 
SEAL, impression on wax or other soft sub- 
stance made from a die or matrix of metal, a 
gem, or some other material. The stamp that 
yields the impression is itself sometimes called 
the seal. In Egypt seals were in use at an early 
period, the matrix generally forming part of a 
ring. The emperors, after the time of Constan- 
tine I (q.v.), introduced a leaden seal called 
bulla. 

Ecclesiastical seals first appeared in the 9th 
century and attained great beauty in the 13th 
and 14th centuries. These devices possess a 
pointed-oval form known as vesica piscis and 
have for subjects a bishop, sometimes the Trin- 
ity, the Virgin, or a patron saint, seated under an 
elaborate architectural canopy. Seals came into 
general use in England after the Norman con- 
quest of 1066. The earliest regular Great Seal of 
England is that of Edward the Confessor (see 
under Edward), impressions of which still exist. 

In the United States, seals on various legal 
documents and the kind of seals required are al- 
most wholly regulated by statutes. 

See Great Seal of the United States. 

SEA LAW. See Maritime Law. 

SEA LEVEL, mean level of the surface of the 
sea, midway between the levels of high and low 
water caused by tidal fluctuations; see Tides. 
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This standard value is generally used to measure 
relative differences in height of geographical 
features above sea level and depth below sea 
level. Thus, the height of Mt. Everest is ex- 
pressed as 29,028 ft. above sea level, and the sur- 
face of the Dead Sea, situated between Israel 
and Jordan, at about 1300 ft. below sea level | n 
meteorology and physics (qq.v.), atmospheric 
pressure is expressed as 760 mm (29.92 in.) 0 f 
mercury, or 14.7 lb. per sq.in. at 32° F. (0° C)- 
see Atmosphere; Pressure. 

SEA LILY. See Crinoidea. 

SEA LION. See Seal. 

SEALYHAM TERRIER, variety of terrier devel- 
oped by the hunter and breeder Captain John 
Tucker-Edwardes on his estate Sealyham, at Ha- 
verfordwest, Wales, between 1850 and 1891; see 
Terrier. The breeds from which the sealyham 
originated are not precisely known. The dog 
was imported into the United States in 1911 and 
has become highly popular in this country. The 
Sealyham, noted for its courage and endurance, 
is used for ferreting out of cover such animals as 
the fox, otter, and badger, and is also a general 
favorite as a pet. The dog has a long head, with 
a wide skull slightly rounded at the top; oval- 
shaped, dark (‘yes, set deep and wide apart and 
very alert in expression; a muscular neck; short 
legs, the forelegs straight and heavily boned, the 
hindlegs longer than the forelegs; powerful 
hindquarters; ancJ a docked tail carried upright. 
The animal has a soft, dense undercoat and a 
wiry outer coat that resists water and cold. The 
color of the dog is white; the head and ears of 
some specimens have markings or streaks of tan 
or lemon color. T he Sealyham Terrier is about 10 
in. high at the withers; the male weighs about 
21 lb., the female, 20 lb. 

SEAMAN, Elizabeth Cochrane. See Bly, Nellie 
SEA OTTER, common name applied to an 
otter (q.v.), f'nhydra lutris, native to the Ameri- 
can and Asian shores of the North Pacific 
Ocean, whic h comprises the genus Enhydra of 
the family MustelicJae. Similar in appearance 
and in aquatic habits to the Eurasian and North 
American otters of the genus Lutra, it is of 
sturdy build and reaches a length of about 4 ft. 
Sea otters food mainly on mollusks and sea ur- 
chins, which they crush with their large, blunt 
teeth. Ihe female gives birth to a single off- 
spring at a time, which she nurses while lying 
on her back in the water. The pelt of the sea 
otter furnishes one of the most highly prized of 
all furs. Ihe brown inner fur is soft, dense, and 
woolly, and is overlaid by the coarser and longer 
gray-tipped hairs of the outer fur. Once very 
abundant, the animals had been hunted to such 
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an extent that they were almost extinct during 
the fi rs t half of the 20th century. Protective 
measures were adopted, and there are now con- 
siderable numbers of sea otters in the coastal 
waters of California and, especially, Alaska. 

SE A PARROT. See Puffin. 

SEAPLANE. See Airplane; Aviation; Curtiss, 
Glenn Hammond. 

SEARCH, RIGHT OF, in wartime the right of a 
belligerent warship to stop neutral merchant 
vessels on the high seas in order to ascertain the 
nature of the cargo and the ownership of the 
vessel and thus determine its liability to capture. 
A belligerent in time of war has the right to cap- 
ture the property of an enemy at sea and to 
seize so-called contraband of war (q.v.). The 
right of search is regulated by international 
treaty. 

According to current codes, the belligerent 
vessel must first make known its identity, noti- 
fying the neutral vessel of its intent to visit and 
search, usually by firing a gun. The neutral ship 
must then hoist its flag and stop. If the bellig- 
erent vessel encounters force or concealment 
in making its search, it may use force. If the 
search discloses facts that justify seizure of the 
vessel as a prize, the belligerent vessel need ex- 
ercise only reasonable care in taking the prize 
into port. The claim by the British government 
of the right to search American vessels for de- 
serters was a factor contributing to the outbreak 
of the War of 1812; see Impressmi nt. The so- 
called navicert system established during World 
War I, requires that ships of neutral countries 
carry identification certificates issued by repre- 
sentatives of the belligerent countries, the pre- 
sentation of which woulci establish their neu- 
trality and preclude the necessity for a search. 
The use of submarines and airplanes and the 
difficulties encountered in searching a large 
vessel made exercise of the right of search im- 
practical at sea during World Wars I and II. As a 
result the Allies adopted the practice of order- 
ing all neutral vessels to proceed to an Allied 
port for search. See also NtutRAtirv. 

Peacetime Search. In time of peace, ships of a 
state may stop and search foreign vessels on the 
high seas (q.v.) to the extent that it may be nec- 
essary in order to enforce its rights of limited ju 
risdiction and control beyond its territorial wa- 
ters (q.v.). These rights include that of 
establishing and maintaining "contiguous 
zones" for the prevention and punishment of 
violations of national customs, fiscal, immigra- 
tion, and sanitary regulations. Such zones ex- 
tend to a distance of up to 12 mi. from its coast. 
A state also may establish and maintain exclu- 


sive fishery zones up to the same distance and 
regulate the exploration and exploitation of the 
natural resources of the continental shelf adja- 
cent to the national coast. It may prevent and 
punish piracy and practice of the slave trade. 
And it may also, under certain special treaties, 
provide for the protection of submarine cables. 
SEARCH WARRANT, in criminal law in Eng- 
land and the United States, order of a court, 
usually of a magistrate, issued to an officer of 
the law authorizing him to search the premises 
named in the warrant for stolen articles, prop- 
erty possessed in violation of the law, or the in- 
struments or evidence of a crime. The warrant 
authorizes the officer to seize particularly de- 
scribed items and to bring them before the 
court that issued the warrant. At common law 
(q.v.), search warrants were used principally to 
discover stolen property, but by modern law 
their use has been extended to a variety of 
items, including intoxicating liquors, gambling 
implements, counterfeiters' tools, burglars' 
tools, smuggled goods, obscene literature, nar- 
cotics, illegal firearms; in general, any article the 
possession of which is a crime or which may be 
used in evidence. 

Under the Fourth Amendment of the Consti- 
tution of the United States (q.v.) a search war- 
rant can be issued only on oath of a complain- 
ant showing probable cause for its issuance. The 
warrant must specify definitely the place in 
which the search is to be made and the property 
to be seized. An officer who, in executing the 
warrant, does not comply with or exceeds its 
terms is liable civilly for all acts not authorized 
by it; an action to recover damages may be insti- 
tuted against him for trespass or assault (qq.v.), 
or both. In addition, items seized under an ille- 
gally issued or executed warrant may not be 
used in evidence in a criminal trial. 

See also Evidence. G.R.B. 

SEA ROBIN, common name for any of several 
gurnards of the family Triglidae, found off the 
coast of North and South America, Europe, and 
Africa, and characterized by brightly colored 
markings on the body or fins and casquelike 
heads usually armed with spines. A common sea 
robin of the North Atlantic coast of the United 
States is Prionotus carolinus. 

Sec Gurnard. 

SEA SERPENT, imaginary marine creature sup- 
posed to be of snakelike form and of monstrous 
size. During the times of wooden sailing vessels, 
sea serpents were widely believed to be the 
agents of destruction of many ships. No scien- 
tific: evidence as yet supports the existence of 
snakelike sea monsters. Exaggerated descrip- 
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tions of the sea snake (q.v.) or of the oarfishes 
have probably been responsible for most re- 
ports of sea serpents; floating seaweeds have 
probably also contributed to this myth. Such a 
monster has also been reputed to exist in the 
waters of Loch Ness (q.v.), Scotland. 

SEAS, FREEDOM OF THE, in international law 
(q.v.), right of all nations to navigate and fish 
freely on the high seas (q.v.), without molesta- 
tion by any nation in time of peace. This right, 
however, is subject to the rights of belligerents 
to search neutral vessels for contraband of war, 
unneutral service, and break of blockade (q.v.) 
of enemy ports in time of war. See Belligerent; 
Neutrality; Search, Right of. 

History. During the Middle Ages freedom of 
navigation on the high seas was curtailed by 
maritime powers that asserted territorial sover- 
eignty over various bodies of water. Challenges 
by other countries to such claims increased 
markedly during the 16th and 17th centuries, 
largely because of the growth in world trade fol- 
lowing the discovery, exploration, and coloniza- 
tion of new lands. The legal basis for claims of 
territorial sovereignty over the high seas was 
dealt a severe blow by the Dutch jurist Hugo 
Grotius (q.v.), regarded as the father of interna- 
tional law. Grotius on the basis of Roman legal 
principle, contended in his Mare Liberum (1609) 
that the seas cannot constitute property be- 
cause they cannot be occupied in the sense in 
which land can be occupied and that they are 
therefore free to all nations and subject to none. 
In the 18th century the Dutch jurist Cornells van 
Bynkershoek (1673-1743) formulated the impor- 
tant principle of international law that the wa- 
ters adjoining the shores of a country within the 
range of artillery on land are not included in the 
juridical meaning of the term "high seas" but 
are under the territorial sovereignty of the con- 
tiguous country. This principle was subse- 
quently adopted throughout the world. A dis- 
tance of 3 mi. was generally accepted, but this 
limit was challenged in the 20th century, many 
countries claiming a limit of 6 or even 12 mi. 

In the late 18th century attempts to curtail 
free navigation on the high seas were made by 
such powers as Great Britain, which in time of 
war sought to stop all trade of other nations 
with its enemies. A notable example of the as- 
sumption of such rights was the blockade by the 
British of western European ports during the 
Napoleonic Wars (q.v.). Another was the moles- 
tation by the British of American shipping on 
the high seas, an act that was a contributing fac- 
tor to causing the War of 1812 (q.v.) between 
Great Britain and the United States. 


Controversy over the conflicting rights 0 f 
neutrals and belligerents occupied a prominent 
place in international affairs throughout the 
19th century and the first decade of the 20th 
century. The Declaration of Paris of 1856, signed 
during the Crimean War (q.v.) by Great Britain 
and France and later accepted by most other 
powers, increased freedom of the seas for neu- 
trals. The Declaration of London of 1909 re- 
sulted from an international naval conference 
attempting to resolve certain questions regard- 
ing trade and contraband raised at the second 
Hague Conference; however, although it further 
defined neutral rights, it was never ratified. See 
London, Declaration of; Search, Right of. 

20th Century Developments. During World 
War i (q.v.) the use of submarines and aircraft 
demonstrated the inadequacy of international 
law with respect to freedom of the seas. Virtu- 
ally all laws and treaties relating to the subject 
were disregarded as Great Britain strove to 
blockade the European continent and Germany 
attempted to isolate the British from the rest of 
the world. Interference by Germany in Ameri- 
can trade with Great Britain was one of the 
causes of the entry of the U.S. into the war in 
1917. In the following year President Woodrow 
Wilson (q.v.), of the U.S., included as one of the 
fourteen points (q.v.) he projected as a basis for 
ending the war: "Absolute freedom of naviga- 
tion upon the seas, outside territorial waters, 
alike in peace ancJ in war, except as the seas 
may be closed in whole or in part by interna- 
tional action for the enforcement of interna- 
tional covenants". The Covenant of the League 
of Nations (q.v.) required all members to em- 
bargo trade with countries found to be guilty of 
aggression (Article 16). The application of the 
article was considered in a number of cases, es- 
pecially the Japanese invasion of Manchuria and 
the Italian invasion of Ethiopia (qq.v.). 

During World War II (q.v.) the rights of neu- 
trals were largely disregarded by the belligerent 
powers because of the desperate urgency of 
both sides to utilize every means of achieving 
victory anti of the global character of the war. 
The Charter of the United Nations (q.v.), in 
1945, included a provision similar to that in the 
league's Covenant empowering the Security 
Council (q.v.) to institute, among other meas- 
ures, partial or total interruptions of sea com- 
munications, including blockades, when neces- 
sary to maintain or restore international peace 
or security (Article 42). 

The U.N. Conference on the Law of the Sea, 
convened in Geneva in 1958, defined rights of 
navigation ancJ fishery on the high seas in time 
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of peace. Despite protracted discussion and 
compromise attempts, however, differences 
over the question of 3-mi., 6-mi., or 12-mi. terri- 
torial-water limits remained unresolved. The 
conference approved articles defining the con- 
tinental shelf (see Continent) and innocent pas- 
sage of foreign ships through territorial waters 
and straits. Innocent passage was defined as 
maritime transit that "is not prejudicial to the 
peace, good order, or security of the coastal 
State". 

The continuing disagreement over the width 
of territorial waters, however, posed new threats 
to the freedom of the seas. In 1952 Ecuador, 
Peru, and Brazil extended their claims to 200 mi. 
and seized many U.S. and other foreign ships 
engaged in fishing without their permission. 
Several other nations in various parts of the 
world also began to extend their offshore zones 
well beyond 12 mi. to exercise control over their 
fish stocks, commercial catches, and other natu- 
ral resources. The increasing number and inten- 
sity of international disputes resulting from such 
unilateral actions, as well as other maritime 
problems such as rights to the exploitation of 
newly discovered minerals in the deeper 
seabed, induced the United Nations to call an- 
other Law of the Sea conference in 1973. In 
March, 1977, with the conference still in session, 
the U.S. extended its fishing zone to 2(X) mi., 
limiting fishing within that area to nations that 
extended reciprocal rights to U.S. fleets. Follow- 
ing this action, many major nations established 
similar 200-mi. zones, reaching fishing agree- 
ments with other countries by direct negotia- 
tion. Ordinary navigation, however, was not re- 
stricted in these fishing zones. 

See Territorial Waters. Q.W. & O.j.L. 

SEASICKNESS. See Motion Sickniss. 

SEASIDE, city of California, in Monterey Co., 
on the s. shore of Monterey Bay, about 5 miles i. 
of Monterey. Seaside is noted for its bulbs and 
flower seeds. Apples, pears, and apricots are 
grown and patent medicines and concrete 
products are manufactured. Nearby are dam 
and crab fisheries and Fort Ord, an army base. 
Founded about 1900, Seaside was incorporated 
in 1954. Pop. (1960) 19,353; (1970) 55,935. 

SEA SNAKE, common name applied to any of 
numerous aquatic, mostly ovovivi parous, poi- 
sonous snakes belonging to the family Hydro- 
phiidae. With the exception of one species, sea 
snakes inhabit the tropica! waters ranging from 
the Persian Gulf to the southwest Pacific Ocean, 
and are particularly abundant in the Indian 
Ocean and the Bay of Bengal. They are usually 4 
to 5 ft. in length but some species attain a 
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length of 8 to 9 ft. The paddlelike tail is wide 
and compressed and is an effective swimming 
organ. Most species never leave the water and 
do not have the enlarged abdominal scales of 
terrestrial snakes. Sea snakes are not equipped 
with gills and rise frequently to the surface of 
the water for air. They are able to remain under 
water for several hours, however, obtaining dis- 
solved oxygen from water which they swallow 
and eject. They feed on elongate fishes, such as 
eels, which they paralyze with their poisonous 
venom, but do not attack humans unless they 
are kept in restraint. The largest genus is Hydro- 
phis which contains about two dozen species. 
Members of the genus Laticauda , which are 
found in the eastern Indian Ocean and western 
Pacific, have broad abdominal scales and spend 
part of their time crawling on marshy areas. The 
yellow-bellied sea snake, Pelamydrus platurus , 
is found off the coast of southern California and 
northern South America as well as in the waters 
more commonly inhabited by sea snakes. The 
lower half of the eel-like body is yellow and the 
upper half is black or dark brown. It is usually 
less than 3 ft. long. The term "sea snake" is 
sometimes applied to the mythical sea serpent 
(q.v.). 

SEASONS. See Ecliptic. 

SEATO. See Southeast Asia Treaty Organiza- 
tion. 

SEA TROUT. See Trout; Weakfish. 

SEATTLE, city in Washington, and county seat 
of King Co., between Elliott Bay, an arm of Puget 
Sound, on the w. and Lake Washington on the e,, 
140 miles s. of the Canadian border, 965 mi. by 
water n. ol San Francisco, and 2200 mi. by rail w. 
of Chicago. It is served by Seattle-Tacoma Inter- 
national Airport, by transcontinental railroad, 
and by numerous transoceanic steamship lines 
as well as the so-called mosquito fleet of steam- 
ers serving Puget Sound ports. The fine land- 
locked harbor comprises outer and inner har- 
bors connected by the Lake Washington Ship 
Canal, which passes through the heart of the 
city. The deep saltwater, or outer, harbor on 
Puget Sound has a maximum width of 5 mi. Lake 
Washington, the freshwater, or inner, harbor, is 
27 mi. long and 4 mi. wide. It is crossed by the 
largest concrete pontoon bridge in the world, 

! arge vessels pass the bridge through a floating 
drawspan. The ship canal, 8 mi. long and 150 ft. 
wide, with a depth of 36 ft., can accommodate 
ships up to 760 ft. long. A series of locks, with a 
maximum depth of 42 ft., facilitates the pas- 
sage of ships from the level of Puget Sound to 
that of Lake Washington. The total waterfront 
area of Seattle harbor is 193 mi., of which 53 
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mi. are on tidewater and 140 mi. on freshwater. 

The city of Seattle, covering an area of 104.41 
sq.mi., is built on a series of hills rising to an ele- 
vation of 520 ft. above sea level. The city is 
noted for its spectacular views and scenery. Two 
lakes, Lake Union and Green Lake, lie within its 
limits. On the western horizon rise the Olympic 
Mts., to the east are the Cascades, to the north is 
Mt. Baker (10,778 ft.), and to the south is Mt. 
Rainier (14,410 ft.). Business and manufacturing 
establishments occupy sites near the waterfront. 
Notable buildings in this area include the 52- 
story Seattle First National Bank Building and 
the 42-story, tower-crowned L. C. Smith Build- 
ing. The residential districts crown the hills, 
which include Queen Anne, Beacon, Capitol, 
First, Madrona, and Renton hills. Seattle Center, 
the 74-acre grounds of the Century 21 World's 
Fair (1962), contains an opera house, a theater, a 
coliseum, two exhibit halls, and the 605-ft. 
Space Needle. The park system of Seattle covers 
more than 2500 acres; a notable unit is Wood- 
land Park Zoo. A boulevard system of more than 
30 mi. connects parks and other areas within the 
city limits. The Lake Washington Boulevard 
Drive, encircling the lake, is 52 mi. long. Seattle 
is the site of a U.S. Navy air station; a naval sup- 
ply depot; Fort Lawton, a United States Army 
post; Boeing Field, a United States Air Force 
base; and a U.S. immigration detention station. 
Seattle is governed under the mayoral system. 
Culture. Educational institutions in Seattle in- 
clude the University of Washington (see Wash- 
ington, University of); Seattle University (1891; 
Roman Catholic); Seattle Pacific College (1891; 
Free Methodist); and Shoreline Community Col- 
lege (1964; junior). Cultural facilities include the 
Henry Art Gallery, which contains exhibits of 
European and American paintings; the Wash- 
ington State Museum, a museum of natural his- 
tory; the Seattle Art Museum, with permanent 
collections of art from India, China, and japan; 


the Frye Art Museum; the Burke Memorial Mu 
seum; the Museum of History and Industry and 
the Pacific Science Center. The Seattle Center 
buildings are headquarters for the municipal 
symphony orchestra, opera company, and rep 
ertory theater, and for the Seattle SuperSonics 
team of the National Basketball Association 
Commerce and Industry. Seattle is the largest 
city in population in the State, the fourth rank- 
ing port on the Pacific coast in tonnage han- 
dled, and the commercial, financial, and manu- 
facturing center of the Pacific Northwest. It is 
headquarters of the Washington customs dis- 
trict. The city is the nearest U.S. port to the 
Orient, the nearest important U.S. city to Alaska 
and the chief port: and supply point of the North 
Pacific fishing and whaling industry. Waterfront 
facilities include docks capable of berthing 120 
oceangoing vessels at one time, warehouses, 
grain elevators, cold-storage plants, and storage 
tanks for vegetable oil and fuel oil. The principal 
exports of Seattle are lumber products, fish, 
canned goods, grain, flour, livestock, dairy prod- 
ucts, pears, apples, salt, gasoline, aluminum, 
scrap metal, hardware, copper, automobiles, 
and machinery. The chief imports are limestone, 
coffee, tea, sugar, rice, silk, spices, corn, ba- 
nanas, hemp, rubber, furs, and vegetable oils. 
The city is surrounded by a region rich in tim- 
ber, fisheries, minerals, and agricultural re- 
sources. Among the industrial establishments in 
Seattle? are salmon canneries, fish-processing 
plants, flour mills, food canneries, lumber mills, 
pulp and paper mills, shipbuilding yards, 
foundries, and factories manufacturing air- 
planes, automobiles, and mining equipment. 
The development of the city as an industrial 
center has been aided by an abundance of hy- 
droelectric power. Extensive wholesale and job- 
bing companies serve the vast trading area of 
Seattle. The city is headquarters of a branch of 
the 12th federal Reserve District. 



Fountains shimmer under 
graceful arches at the 1962 
World's Fair, held in Seattle. 

Ted Bronstein- 
Architectural Forum 
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History. Seattle was settled in 1852 and named 
for the chief of a local Indian tribe. It was laid 
out as a town in 1853 and became the county 
seat in the same year. In 1869 it was incorpo- 
rated as a city. With the first shipment of gold 
from Alaska in 1897 the city began its develop- 
ment as a commercial center, becoming the 
principal supply point and port for the gold- 
ening regions of Alaska and the Yukon Terri- 
tory, Milestones in the city's development as a 
port were the arrival of the 1\rst steamship from 
the Orient in 1896 and the opening of the Pan- 
ama Canal (q.v.) > n 1914. 

population. Between 1910 and 1950 the popu- 
lation of Seattle increased from 237,194 to 
467,591. In 1960 the population was 557,087; in 
1970 it was 530,831 . 

SEA URCHIN. See Echinoidea. 

SEAWEED. See Algae: Brown Algae; Kflp; Rho* 
dophyta. 

SEBACEOUS GLAND. See Gland; Skin. 
SEBASTIAN, Saint (fl. 3rd cent.), Christian Ro- 
man martyr. According to tradition he was a 
captain of the Praetorian Guard (q.v.), and was 
also secretly a Christian who made many con- 
verts. When the Roman emperor Diocletian 
(q.v.) learned of his faith he ordered Sebastian 
shot to death by archers. The arrows did not kill 
him, however, and a Christian widow named 
Irene took him away and tended his wounds. As 
soon as he recovered Sebastian returned to the 
emperor and denounced him for his cruelty. 
Diocletian then ordered him beaten to death. 
The first martyrdom of Saint Sebastian was a fa- 
vorite subject for Italian painters. He is often 
depicted with an arrow or pierced through the 
chest by an arrow. The saint's aid was invoked 
against plague (q.v.). His feast day is jan. 20. 
SEBASTIAN O DEL PIOMBO, real name SI 
BASTIANO LUCIAN I (14856-1547), Italian 
painter, born in Venice. Sobastiano was invited 
to Rome about 1512 by the Siennese banker and 
art patron Agostino Chigi (1465^-1520). Ho there 
won the esteem and friendship of the Tuscan 
painter and sculptor Michelangelo (q.v.). The 
two men worked together on several paintings, 
including a "Pieta" (1517, Church of San Fran- 
cesco, Viterbo). Most authorities believe that in 
several cases Michelangelo provided the draw- 
ings and Sebastiano executed the final works. 
Sebastiano's greatest work, "The Raising of Laz- 
arus" (1519, London National Gallery), was also 
painted under the influence of Michelangelo. 
He was noted, as well, for portraits of contem- 
porary cardinals and for his "Andri*a Dona", a 
portrait of the Genoese admiral (Palazzo Doria, 
Rome). In 1523 Sebastiano was appointed 


keeper of the papal seals by his patron Pope 
Clement VI! (see under Clement), thus earning 
his nickname del Piombo ("of the Seal"). 
SEBORRHEA, disease of the sebaceous glands, 
the oil glands of the skin (q.v.). Seborrhea is 
characterized by an increased and altered secre- 
tion of sebum, or fatty matter, and is manifested 
by an oily or scaly appearance of the skin, espe- 
cially of the hairy parts. It may interfere with the 
nutrition of the hair (q.v.) and cause partial 
baldness. Some cases of dandruff are caused by 
the disease. Sebum may also accumulate in the 
ducts of the glands, causing the glands to be- 
come distended with undischarged sebum, and 
forming a small hard body called a whitehead, 
or comedo; when the sebum in the mouth of the 
duct becomes discolored with dirt, the comedo is 
known as a blackhead. See also Acne. 

SECANT. See Trigonometry. 

SECESSION, in United States history, term ap- 
plied to the withdrawal of a State from the 
Union. The right of secession was usually re- 
garded by seceding States as one of their sover- 
eign powers, there being no prohibition in this 
respect in the Constitution of the United States 
(q.v.), nor any power conferred upon the Fed- 
eral government to compel a State to remain in 
the Union against its wishes; see States' Rights. 

I he legality of the concept was, however, al- 
ways disputed by the Federal government. 

The idea of secession appeared in New Eng- 
land about fifteen years after the ratification of 
the Constitution, in connection with the oppo- 
sition of the Federalist Party to the Louisiana 
Purchase (qq.v.). The most famous move- 
ment for secession was in opposition to the 
exclusion of slavery (q.v.) from the U.S. Fol- 
lowing the Compromise Measures of 1850 (q.v.) 
a group of extremists in South Carolina under- 
took to secure the cooperation of the slavehold- 
ing States in a movement toward secession, but 
at that time the plan failed. In 1860-61, however, 
after the election of Abraham Lincoln (q.v.) as 
U.S. President, eleven Southern States seceded 
from the Union and formed the Confederate 
States of America (q.v,). The act of secession 
was accomplished in the individual States 
through a convention either called by the State 
legislature or, as in the case of Texas, self-assem- 
bled. The defeat of the South in the Civil War 
was considered to have decided the question of 
secession in favor of the Federal government; 
this decision was confirmed by the Supreme 
Court of the United States (q.v.) in 1869, See 
Civil War, The American; United States of Amer- 
ica, The: History: Slavery and the Preservation of 
the Union (1850-65). 
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SECOND. See International System of Units; 
Minute. 

SECOND ADVENT OF CHRIST, or PAR 

OUSIA, return of jesus Christ (q.v.) in visible 
form to earth. On the basis of certain sayings of 
Jesus the early Church expected that within a 
comparatively short period after the Ascension 
(q.v.), He would come again and usher in the 
full glory of the Messianic age (Matt. 24:29-31, 
Mark 13:24-27, Luke 21:25-28). As the years 
passed, many leaders of the Church came to feel 
that the true meaning of jesus' words and reali- 
zation of His promises were to be found in the 
eternal, spiritual, heavenly life rather than in a 
material, earthly kingdom. 

In later times the doctrine of Christ's return 
has been held in one of two forms: the first, that 
it will be premillennial, that is, before the age of 
the great prosperity and triumph of the Church; 
or the second, that it will be postmillennial, 
after this age and immediately before the gen- 
eral judgment; see Millennium. The first view is 
based upon certain interpretations of Rev. 
20:4-7, supported by other passages, of Scrip- 
ture, and more particularly by the general con- 
ception, believed to be derived from the Scrip- 
tures, that the present divine order does not 
contain in it, according to the plans of God, the 
means necessary to bring the world to Christ. 
Thus it will be necessary that Christ Himself 
come to rule. See Adventism; Eschatology. 
SECONDARY SCHOOL. See Education in the 
United States; Education, Secondary; United 
States of America: The People : Education. See 
also section on education in articles on individ- 
ual countries and States of the United States. 
SECOND INTERNATIONAL, or SOCIALISI 
INTERNATIONAL, international association of 
socialist and labor parties and trade unions, 
founded in Paris, France, in 1889 to coordinate 
the activities of its affiliates. Its membership 
consisted mainly of skilled craft and industrial 
workers whose allegiance to socialist ideas and 
aims included a primary emphasis on the im- 
provement of their economic and political posi- 
tion in capitalist society through the achieve- 
ment of reforms rather than by revolution. Its 
predecessor, the First International, known also 
as the International Workingmen's Association 
(q.v.), stressed the necessity of violent revolu- 
tion and seizure by the proletariat of the means 
of production. Its leaders included many promi- 
nent socialists and authors of works on socialism, 
among them the German theorists Friedrich En- 
gels, hisformer secretary Karl Johann Kautsky, and 
August Bebel (qq.v.), and the Russian political 
philosopher Georgi Valentinovich Plekhanov 
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(1857-1918). See Capitalism; Communism; Revolu. 
tion; Socialism; Third International 
SECRETARIAT OF THE UNITED NATIONS, 
administrative organ of the United Nations 
(q.v.), composed of a secretary-general and 
"such staff as the Organization may require" 
according to the United Nations Charter. 

The secretary-general is appointed by the 
General Assembly (q.v.) upon the recommenda- 
tion of the Security Council (q.v.). He is the 
chief administrative official of the U.N. and 
under Article 99 of the charter, he may bring to 
the attention of the Security Council any matter 
that in his opinion threatens international peace 
and security. From the very beginning of the 
U.N., this provision has given the secretary-gen- 
eral a measure of executive authority; this led 
in turn, to the dissatisfaction of the Soviet 
Union with the first two chief officials of the 
U.N. The first secretary-general was Trygve Lie 
(q.v.) of Norway, who, under relentless Soviet 
pressure, was forced to resign on Nov. 10, 1952. 
He was succeeded by Dag Hjalmar Agne Carl 
Hammarskjold (q.v.) of Sweden on April 10, 
1953, who was reelected five years later. Ham- 
marskjold was also sharply challenged by the 
Soviet Union over the' U.N. leadership of opera- 
tions in the Democratic Republic of the Congo 
in 1 960-6 1 (see United Nations: The Role of the 
United Nations in Crisis Situations: The Congo). 
He died tragically in an airplane crash in the 
Congo on Sept. 17, 1961. On Nov. 3, the assem- 
bly appointed U Thant (q.v.) of Burma as acting 
secretary-general; he was then elected, and in 
1966 reelec ted, as secretary-general. His second 
term expired on Dec. 31, 1971, and he was 
succeeded L>y Kurt Waldheim (1918- ) of 
Austria. 

I he staff of the U.N. is appointed by the 
secretary-general, who selects these interna- 
tional civil servants partly on the basis of their 
competence and integrity and partly in such a 
way that the composition of the Secretariat re- 
flects the geographic al variety of the U.N. itself. 
Officials of the U.N. arc* responsible only to that 
organization; they may not seek or receive in- 
structions from any government or authority 
outside of the U.N. The Secretariat is organized 
into various departments, including the Execu- 
tive Office* of the Secretary-General and offices 
dealing with political, legal, financial, eco- 
nomic, trusteeship, public information, and 
other matters. L.H. 

SECRETARY BIRD, common name applied to 
a large bird of prey, Sagittarius serpentanus, 
found in Africa, south of the Sahara. It is over 3 
ft. in length and has very long legs, a long tail, 
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Secretary bird , Sagittarius sorpentarius Arthur w. Ambior 

National Audubon Society 


and a powerful, hooked beak. 1 he sec ret ary bird 
is so called because of its c rest of long feathers 
which suggest a group of quill pens placed be- 
hind the ear of an office clerk. The general col- 
oration of the bird is bluish gray; t he primaries, 
thighs, and tail markings are black. It feeds on 
small animals and on reptiles, particularly 
snakes, and is frequently tamed and kept on 
farms in South Africa as a means of destroying 
vermin and reptiles. The birds build large, strong 
nests, low in trees or bushes to which they re- 
turn every year. 

SECRETION, in physiology, name applied to 
any process by which a gland (q.v.) separates 
certain substances from the blood and converts 
them into products used in the growth, matura- 
tion, or metabolism of the* organism. I he term 
excretion is applied to products elaborated pri- 
marily for the removal of waste 4 material from 
the organism. Gastric juic e*, for example, is pro- 
duced to digest food in the* stomach, and is a 
true secretion; urine is produced by the* kidneys 
to remove waste matters from the blood, and is 
an excretion. Perspiration, whic h has the? double 
function of cooling the body surface and of re- 
moving certain waste matters, is both secreted 
and excreted. Some glands, instead of discharg- 
ing their products into a duct, discharge them 
directly into the bloodstream; such secretions 
are called hormones (q.v.). See Endocrine System. 
SECRET POLICE, also called POLITICAL PO- 
LICE. See Cheka; Espionage : Politic al Espionage; 
Gestapo; G.P.U.; Police: National taw Enforce- 


ment; Union of Soviet Socialist Republics: Gov- 
ernment: Totalitarian Methods. 

SECRET SERVICE, law-enforcement agency of 
the United States government, under the juris- 
diction of the Department of the Treasury; see 
Treasury, Department of the. Created in 1865 to 
suppress widespread counterfeiting (q.v.) of 
U.S. currency, it is the oldest general law-en- 
forcement agency of the U.S. government. The 
Secret Service investigates cases of counter- 
feiting and forgery (qq.v.), including that of U.S. 
Savings Bonds, and arrests any persons violating 
Federal laws relating to coins, obligations, and 
securities of the U.S. and foreign governments. 

The agency is best known to the public for its 
role in providing personal protection to high 
governmental officials. Major security responsi- 
bilities of the service are: the protection of the 
President, members of his immediate family, the 
President-elect, the Vice-President, the Vice- 
President-elect, former Presidents and their 
wives, widows of former Presidents until their 
death or remarriage, minor children of former 
Presidents until they reach the age of sixteen. 
Presidential and Vice-Presidential candidates of 
the major parties, and visiting heads of foreign 
governments. The agency supervises the Execu- 
tive Protective Service, a uniformed force which 
provides security for the White House and for- 
eign diplomatic missions in Washington, D.C., 
and the Treasury Security Force, which provides 
security for the Department of the Treasury and 
the Treasury Annex buildings, located in the 
capital. 

In a recent fiscal year, the service seized 
$25,300,000 in counterfeit currency and arrested 
1540 persons. It also investigated about 58,750 
check-forgery cases, resulting in the arrest of 
4450 persons, and more than 13,500 bond-for- 
gery cases, resulting in 174 arrests. 

See also Federal Bureau of Investigation; Na- 
iionai Security Council. 

SECRET SOCIETIES, organizations in which 
the members are usually bound by an oath of 
sec recy. Secret societies often require an elabo- 
rate form of initiation and ritual use of symbols, 
passwords, and handgrips as a means of recog- 
nition among members. 

Secret societies are common among peoples 
in Melanesia (q.v.) and in parts of Africa. They 
are also found among some Indian tribes of 
North America, particularly the Pueblo and the 
Plains Indians (qq.v.). These societies are usually 
organized solely for religious purposes, but in 
some areas, they exert a powerful force behind 
the economic and political life of the commu- 
nity. 
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Ancient Societies. In ancient Greece, the 
Pythagoreans combined philosophy and poli- 
tics; see Pythagoras. In the East, some Muslim 
sects (q.v.) were founded as secret societies, no- 
tably the Assassins (see Assassin), who were first 
organized in Persia (now Iran) in the 12th cen- 
tury. Secret societies, usually formed for protec- 
tive or political purposes, were widespread in 
China until the revolution of 1911; see China, 
People's Republic of: History . 

In Europe, unorthodox religious groups, such 
as the early Christians (see Christian Church, 
History of the) or the Manichaean sects (see 
Manichaeism), have frequently been forced to 
practice secrecy to avoid persecution; see Inqui- 
sition, The. During the Middle Ages members of 
merchant guilds (see Guild) were usually bound 
to secrecy for economic protection; one of the 
largest secret societies in the world, the Freema- 
sons (see Freemasonry), originated in the 14th 
century as a guild of craftsmen. During this 
time, also, criminal jurisdiction was sometimes 
exercised by such secret tribunals as the courts 
of the Verne, a type of vigilante organization, 
which became extremely powerful in West- 
phalia, Germany, during the 15th century. 

Since the 17th Century. In the 17th and 18th 
centuries, secret societies were formed for 
scientific inquiry. Some, such as the Rosicrucian 
Order (q.v.), mixed science with mysticism. Se- 
cret societies also became important centers of 
political dissent. The organization known as the 
Sons of Liberty (q.v.) was created in the Ameri- 
can colonies during the 18th century to resist 
British oppression. In the 19th century, revolu- 
tionary secret societies such as the Carbonari 
(q.v.) in Italy, the Fenians (q.v.) in Ireland, and 
the Nihilists (see Nihilism) in Russia were impor- 
tant political forces. Other societies, notably the 
Mafia (q.v.) in Sicily, were established for the 
purpose of organizing criminal activities and for 
the protection of their members. 

In the United States, some secret societies 
were created during the 19th and 20th centuries 
for protective and terrorist purposes, among 
them the Knights of the Golden Circle and the 
Ku Klux Klan (qq.v.). The principal reasons for 
the organization of secret societies in the U.S. 
and Europe during the 20th century, however, 
have been philanthropy and the mutual benefit 
of the members. In the U.S., the fraternal ele- 
ment has been traditionally predominant; secret 
organizations have also been an important fea- 
ture of university life; see Fraternal Orders; 
Fraternities, Sororities, and Societies. 
SECUNDERABAD, city of India, in Andhra 
Pradesh State, adjoining Hyderabad and 5 miles 


n. of the city center. A major military canton- 
ment, it is connected with Hyderabad by road 
and by bridge over the Husain Sagar Lake, it is 
the site of a branch of Osmania University. The 
Mushirabad Mosque is nearby. Pop (197i\ 
94,416. ’ j 

SECURITIES AND EXCHANGE COMMIS- 
SION, independent, quasi-judicial agency of 
the United States government, created by the 
Securities Exchange Act of 1934 and known as 
the S.E.C. It is generally responsible for the pro- 
tection of the public and of investors against 
malpractices in the securities and financial mar- 
kets. See Stock Exchange. 

The S.E.C. requires the security dealer to make 
known in a prospectus all pertinent facts con- 
cerning new security offerings. The commission 
also regulates trading in securities on exchanges 
and in over-the-counter markets. It enforces 
sanctions, including the issuance of injunctions, 
the initiation of administrative proceedings for 
the suspension or revocation of brokers' li- 
censes, and the initiation of criminal prosecu- 
tions through the United States Department of 
justice against companies and persons guilty of 
securities frauds, manipulations, and other vio- 
lations. In addition, the S.E.C. integrates and 
simplifies holding-company systems of electric 
and gas utilities; supervises the purchase and 
sale of securities, utility properties, and other 
assets by registered public-utility holding com- 
panies and their electric- and gas-utility subsidi- 
aries; and approves their reorganizations, merg- 
ers, and consolidations. The agency also 
examines protective provisions in mortgage in- 
dentures under which debt securities are sold to 
the public; supervises the activities of closed- 
end investment companies, mutual funds, and 
investment advisers, under the Investment 
Company Act of 1940. In 1975 the S.E.C. ended 
the long-standing fixed brokerage fee, allowing 
fee negotiation. 

The S.E.C. consists of five members, no more 
than three of whom may be members of the 
same political party. They are appointed by the 
President with the approval of the Senate for 
staggered terms of five years; one member is re- 
placed each year. In its early years the prestige 
of the S.E.C. was quickly established and en- 
hanced by a succession of strong-minded chair- 
men, namely the businessman and diplomat Jo- 
seph Patrick Kennedy (see under Kennedy), the 
jurists james McCauley Landis (1899-1964) and 
William Orville Douglas (q.v.), and the lawyer 
and administrator Jerome New Frank (1889- 
1957). Persons aggrieved by the decisions of the 
S.E.C. enjoy the right of review by United States 
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Circuit Courts of Appeals. The central office of 
theS.E.C. is situated in Washington, D.C; nine 
regional offices are located in Atlanta, Ga.; Bos- 
ton, Mass.; Chicago, III.; Denver, Colo.; fort 
Worth, Texas; New York, N.Y.; San francisco, 
Calif.; Seattle, Wash.; and Washington, D.C. 

D.l.K. 

SECURITY COUNCIL, one of the six principal 
organs of the United Nations (q.v.). It is the only 
U.N. organ which, under Chapter VII of the 
United Nations Charter, can order enforcement 
action, ranging from economic sane lions to mil- 
itary measures, in established cases of aggres- 
sion or breach of peace*. The* Security Council 
has fifteen members, of whic h live art* perma- 
nent: the United States, the U.S.S.R., Great Brit- 
ain, France, and China (represented by Nation- 
alist China until Nov. 23, 1971, when the seat 
was taken by the People's Republic of China). 
The other members are elected by the* General 
Assembly (q.v.) to two-year terms that may not 
run consecutively. These seats rotate on a geo- 
graphical basis; five are elected from Asia, Af- 
rica, and the Middle East; two from Western 
countries and two from l atin America; and one* 
from Eastern Europe. The presidency of the 
council is held for a month at a time by each of 
the members, in English alphabetical order. 

Under the U.N. Charter the Sec urity Council 
bears the primary responsibility for maintaining 
international peace and security. Dispute's and 
breaches of peace may be brought before it by 
any U.N. member nation; countries that are not 


Genera/ Weu of the United Nations Security Council 
during tin' voting on a resolution. united Nations 

Nine affirmative votes are required to pass a 
resolution. In procedural decisions, any nine 
votes suffice, but on all substantive matters the 
negative vote of any of the five permanent pow- 
ers prevents the adoption of any resolution, 
whether or not nine members voted in favor. 
This negative vote is known as the veto right of 
the great powers and has been a point of con- 
troversy since the establishment of the U.N. The 
frequent use of the veto by the Soviet Union, 
especially, has given rise to repeated complaints 
in the U.N. In 1950, this Soviet use of the veto 
led to the adoption of the United for Peace res- 
olution, which provides that the General As- 
sembly may continue to consider a problem if 
the council is blocked on it by veto. Great Brit- 
ain, France, and Nationalist China also used 
their veto rights; the U.S. cast its first veto on 
the issue* of Rhodesia on March 17, 1970. 

I he Security Council also recommends to the 
assembly admission of new U.N. members and 
appointment of a new secretary-general; it par- 
ticipates equally with the General Assembly in 
electing judges to the international Court of jus- 
tice (q.v.). The council has two standing com- 
mittees and a Military Staff Committee, which is 
not currently functioning; the council may also 
establish ad hoc bodies. 

For the role of the Security Council in interna- 
tional political situations, see United Nations: 
Jhe Role of the United Nations in Crisis Situa - 


members of the council, if affected by the issue 
at question, may be invited to participate in t he* 
discussion without vote. 


tions. L.H. 

SEDALIA, city in Missouri, and county seat of 
Pettis Co., 75 miles Si. of Kansas City. Sedalia is a 
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shipping point and distributing center for the 
surrounding agricultural region, in which corn, 
oats, wheat, and other crops are produced. In- 
dustrial establishments in the city include textile 
mills, creameries, poultry-packing plants, and 
factories for the production of housewares, 
shoes, and chemicals. The city is the site of the 
Missouri State Fair, held annually in August. 
Sedalia was founded in 1858 and was desig- 
nated as the county seat in 1864. It was char- 
tered as a city in 1889. Pop. (1960) 23,874; (1970) 
22,847. 

SEDAN, town of France, in Ardennes Depart- 
ment, on the Meuse R., about 160 mi. n.e. of 
Paris. The principal manufactures are woolen 
textiles, chemicals, and metal products; coal and 
iron are mined in the vicinity. The history of 
Sedan dates from the 14th century, when it was 
an ecclesiastical dependency. In the early 15th 
century it became an independent principality 
ruled by the La Marck family, who built the 
great castle that still dominates the town. Sedan 
was made a possession of the kings of France in 
1642. In 1870 it was the scene of the decisive 
battle of the Franco-German War (q.v.); see 
Sedan, Battle of. In World War I (q.v.) the town 
was captured by the Germans in August, 1914, 
and relieved by American troops in November, 
1918. During World War II (q.v.) seventy Ger- 
man armored divisions defeated the French 
Ninth Army at Sedan in May, 1940, an action 
that initiated the German invasion of France. 
Pop. (1968) 23,000. 

SEDAN, BATTLE OF, engagement fought on 
Sept. 1, 1870, around the town of Sedan in 
northern France, that decided the Franco-Ger- 
man War (q.v.). The battle was fought between- 
a French army, commanded by Comte Marie 
Edme Patrice Maurice de MacMahon (q.v.), 
until he was wounded, and then by General Em- 
manuel Felix de Wimpffen (1811-84), and a Ger- 
man army under Count Helmuth von Moltke 
(q.v.). It resulted in a complete victory for the 
German forces. The French emperor Napoleon 
III (q.v.), who had joined the French forces in 
the afternoon, was also captured. The French 
casualties in killed and wounded were approxi- 
mately 17,000; the German, about 9000. Sot? 
France: History: The Second Empire; The Third 
Republic to World War I. 

SEDATIVES, drugs or other remedies which 
allay irritability, nervous excitement, and pain, 
and in general exert a quieting effect on the 
whole body or a part of it. General sedatives in- 
clude the bromides of sodium and potassium 
and the barbiturates, such as phenobarbital and 
sodium pentothal. In small doses, hypnotics. 


such as chloral, and narcotics, such as opium 
and its derivatives, are sedative in action. Gen- 
eral anesthetics such as ether and chloroform 
are used as sedatives in minimal doses, and 
physical applications of heat and cold, warm 
baths, and alcohol rubs are effective sedatives in 
certain nervous ailments. 

Sedatives act on the body by depressing the 
central nervous system, beginning at the cere- 
bral cortex (the so-called seat of consciousness) 
and descending to the medullary centers, which 
regulate certain reflexes and control respiration 
and the contraction and dilation of blood ves- 
sels. Sedatives relax the muscles, make the user 
unresponsive to physical and mental stimuli 
and induce sleep. Under sedation the rate of 
breathing is reduced and the pulse rate and 
blood pressure usually decline to levels com- 
mon in natural sleep. See Drugs, Addiction to. 
SEDER. See Pf.sach; Prayer, Jewish. 

SEDGE. See Bui rush. 

SEDIMENTARY ROCKS, in geology, rocks of 
secondary origin, formed by the accumulation 
and consolidation of minerals and other mater- 
ials that were originally derived from the 
weathering of preexisting rocks, and which 
were then deposited by the action of water or, 
less frequently, wind or glacial ice. Most sedi- 
mentary rocks are characterized by parallel 
layers of the various constituent rocks. The 
rocks are classified according to their manner of 
origin into mechanical and chemical sedimen- 
tary rocks. Mechanical sedimentary rocks, or 
fragmental rocks, are composed of mineral par- 
tides which resulted from the mechanical disin- 
tegration of olher roc ks, and which were trans- 
ported, without chemical deterioration, by 
streams into a body of water; the mineral parti- 
cles were then deposited in layers. Shale, sand- 
stone (qq.v.), and conglomerate are important 
sedimentary rocks of mechanical origin. The 
materials comprising chemical sedimentary 
rocks wore dissolved in water circulating 
through the parent rock formation, and were 
them deposited in a sea or lake by direct precipi- 
tation from solution or indirectly by marine or- 
ganisms. Halite', gypsum (qq.v.), and anhydrite 
are formed by the evaporation of salt solutions 
and the consequent precipitation of the salts. 
Limestone (q.v.) is the* most notable example of 
a sedimentary roc k formed through the agency 
of marine animals. See Grotocv; Igneous Rocks. 
SEDITION, in law, term referring to conduct 
directed against the state, or intending to excite 
disaffection with it and with those exercising 
authority. Such conduct generally takes the 
form of writing, publishing, or making speeches 
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inciting citizens to overthrow established gov- 
ernmental authority. Sedition differs from trea- 
son (q.v.) in that it does not involve overt acts of 
open violence or assistance to an enemy. See 
Alien and Sedition Acts. 

In October, 1949, eleven leaders of the Com- 
munist Party of the United States were con- 
victed of violating the Smith Act, popularly 
known as the 1940 Sedition Act. The Smith Act 
prohibited advocacy of the violent overthrow of 
the U.S. government or the organization of any 
group promulgating such a philosophy. In Den- 
nis vs. United States (1950), the Supreme Court 
of the United States (q.v.) upheld the constitu- 
tionality of the act, over objections based on the 
right of freedom of speech, by interpreting the 
purpose of the act to apply to a political creed 
that has a tendency to produce imminent law- 
less action. Subsequent convictions not meeting 
that test have been overturned, or invalidated, 
and the Smith Act has today fallen into disuse. 

See also Conspiracy; Si'ftch, Freedom ot. 

SEDUM. See Stonecrop. 

SEEBECK EFFECT. Sec Thfrmoi 1 1 c i ricity. 

SEED, term applied to the ripened ovule (q.v.) 
of a seed plant before germination; see Simkma 
tophytes. The seeds of angiosporms, or flowering 
plants, differ from the seeds of gymnosperms, or 
conifers and related plants, in being enclosed in 
the ovary which later forms a fruit (q.v.); gym- 
nosperm seeds lie exposed on the scales of the 
cones. 

During the process of fertilization (q.v.) the 
pollen tube enters the ovule through a small 
opening known as the micropyle, One of the 
two sperm nuclei in the pollen tube unites with 
the egg cell in the ovule to form a zygote, which 
develops into the embryo. In flowering plants 
the other sperm nuc leus unites with two polar 
nuclei present in the embryo sac to form an en- 
dosperm nucleus which later produc ts the nu- 
tritive endosperm tissue* surrounding the* em- 
bryo in the seed. In gymnosperms the* endo- 
sperm is formed from the tissue* of the embryo 
sac itself. The nucellus of the* ovule is partially 
digested during the development ot the* embryo 
and endosperm tissue. Surrounding the* seed is a 
hard, tough seed coat, deprived from the* integu- 
ment of the ovule, and known as the* testa. In 
flowering plants a second se<*d coal occ urs 
within the testa; this second coal is thin and 
membranous and is known as the legmen. Some 
seeds, in addition, have projections from the 
seed coat which serve to aid in the* absorption 
of water when the seed is about to germinate or 
which merely form an additional protective* 
coating about the seed. In almost every seed. 


the micropyle through which the pollen tube 
entered the ovule persists as a small opening in 
the seed coat. Close to the micropyle in flower- 
ing plants, a stalk, or funiculus, attaches the 
seed to the placenta on the inside of the fruit 
wall. When the seed is removed, a small scar, 
known as the hilum, marks the former attach- 
ment of the stalk. 

In a few plants, such as those of the Orchid 
family, Orchidaceae, the embryo is a small, un- 
differentiated mass of cells until after the seed 



Parts of Dicotyledon Seed 

has parted from the parent plant; during the pe- 
riod between separation from the parent plant 
and eventual germination, the undifferentiated 
cells develop into an embryonic root, bud, stalk, 
and leaf. In most other plants this development 
occurs prior to seed dispersal: the embryonic 
root, or radicle, usually grows toward the micro- 
pyle; the embryonic bud, called plumule, or epi- 
cotyl, is at the end of the embryo opposite to 
the* radicle; the embryonic stem, or hypocotyl, 
connects the radicle with the seed leaves, or 
cotyledons. In gymnosperms, several cotyledons 
are usually present; among angiosperms two 
groat groups of plants exist, one group having 
but o no cotyledon in the seed and known as the 
monocotyledons, and the other with two coty- 
ledons, and known as dicotyledons. The cotyle- 
dons serve as centers of absorption and storage, 
drawing nutritive material from the endosperm. 
The cotyledons of many plants, such as the sun- 
flower, function as primary photosynthetic or- 
gans after germination and before the develop- 
ment of foliage leaves from the plumule. 

Seed Viability. Some seeds, such as those of 
the* willow, are viable, or capable of growing 
into healthy plants, for only a few days after fall- 
ing from the parent tree. Other seeds are viable 
for years, seeds of the Oriental lotus being 
known to germinate 3000 years after dispersal. 
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Each species of plant has its specific period of 
viability; seeds sown after the period of opti- 
mum viability may produce weak plants or may 
not germinate. During the period of viability of 
each species, however, certain conditions may 
reduce the viability of an individual seed; seeds 
harvested before completing their maturation 
on the parent plant, or stored in moist, hot con- 
ditions, may suffer decreased viability. 

Seed Testing. Most States of the United States 
require by law that dealers test their seeds for 
viability and purity before putting them on the 
market. A specific number of seeds are counted 
out, and the seeds are placed in an environment 
favorable to development; the percentage of 
viable seed in the batch of seed being tested is 
an index of viability of all seeds of the same lot. 
Seed testing also ensures the marketing of seed 
which is true to type, that is, which does not 
differ from the variety of plant desired to be 
grown. 

Seed Dormancy. Lack of viability of seed is 
often confused with seed dormancy. Many 
seeds require a so-called resting period after 
failing from the parent plant before they are 
able to germinate into new plants. Among the 
members of the Orchid family, the seeds com- 
plete their maturation during this resting period. 
In other plants, chemical changes take place 
during the resting period which make the seed 
ready for germination. Still other seeds have ex- 
tremely tough seed coats which must soften or 
decay before water and oxygen can enter the 
seed to take part in the growth of the embryo, 
or before the growing embryo is capable of 
bursting through the seed coat. Plant growers 
who wish to shorten the period of seed dor- 
mancy in seeds with undeveloped embryos can 
do little; germination may be induced, however, 
in seeds having mature embryos by abrasion of 
the hard coat, by soaking in water or in such 
chemicals as sulfuric acid, by heating to crack 
the seed coat, or by alternate freezing and thaw- 
ing. 

Seed Germination. The term germination is 
applied to the resumption of growth of the seed 
embryo after the period of dormancy. Germina- 
tion does not take place unless the seed has 
been transported to a favorable environment by 
one of the agencies of seed dispersal. The pri- 
mary conditions of a favorable environment are 
adequate water and oxygen, and suitable tem- 
perature. Different species of plants germinate 
best in different temperatures; as a rule, ex- 
tremely cold or extremely warm temperatures 
do not favor the germination of seeds. Some 
seeds also require adequate exposure to light 


before germinating. During germination, water 
diffuses through the seed coats into the em- 
bryo, which has been almost completely dry 
during the period of dormancy, causing a swell- 
ing of the seed; the swelling is often so great 
that the seed coat is ruptured. With the absorp- 
tion of oxygen by the seed, energy is made 
available for growth; the foodstuffs stored in the 
endosperm or in the cotyledons are broken 
down by enzymes into simpler substances 
which are transported through the embryo to 
the various centers of growth. The radicle is the 
first portion of the embryo to break through the 
seed coat; it develops root hairs which absorb 
water and attach the embryo to particles of soil. 
The hypocotyl then lengthens, bringing the plu- 
mule and often the cotyledon or cotyledons 
above the surface of the soil. If the cotyledons 
are brought into light, they develop chlorophyll 
and carry on photosynthesis (q.v.) until the true 
foliage leaves develop from the plumule. In 
many plants, especially members of the Grass 
family, Gramineae, the cotyledons never appear 
above the surface of the soil, and photosynthe- 
sis does not occur until true leaves develop, the 
plant meanwhile subsisting on food stored in 
the seed. From the time of germination until the 
plant is completely independent of food stored 
in the seed, the plant is known as a seedling. 
Many seeds never germinate despite adequate 
viability and favorable conditions; such seeds 
have usually been attacked by fungi and bacte- 
ria. Seeds of cultivated plants may be treated 
with fungicides and bactericides to prevent this. 
Seed Production. The raising of seed for agri- 
cultural and horticultural purposes is performed 
by plant breeders who specialize in producing 
seed true to type. Years of scientific research in 
plant breeding have resulted in the develop- 
ment of many plant varieties which are resistant 
to disease and temperature extremes, and which 
are larger or handsomer than their parent plants. 
See Plan i Bringing. 

Economic Importance of Seeds. Seeds, espe- 
cially those of the cereal plants, form the greater 
part of the food of mankind. Cotton, which is 
used in the manufacture of textiles and many 
other products, is obtained from the hairy cov- 
ering of the cotton seed. Various oils, such as 
linseed oil obtained from flaxseed, are ex- 
pressed from seeds and are used in the arts, in 
industry, and as food. Seed hulls are often used 
as a mulching material (see Mulch) and ascatte 
fodder. See Horticulture; Plant Morphology. 
SEED PLANTS. See Spfrmatophytes. 

SEEING EYE, INC., THE. See Bund, Aids for 
the: Rehabilitation. 
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SEFERIADES, George, pen name GEORGE 
SEFERiS (1900-71 ), Greek poet, and diplomat, 
born in Smyrna, Greece (now izmir, Turkey), 
and educated at the University of Paris. He en- 
tered the Greek diplomatic service in 1926, fil- 
ling posts in Athens and serving as vice-consul 
in London, England (1931-34) and consul in 
Korr^e, Albania (1936-38). In 1940-41, during 
World War II, he headed the foreign press divi- 
sion of the government. Upon the surrender of 
Greece to Germany in 1941, Seferiades joined 
the Greek government-in-exile. After World 
War II he held a government post in Athens and 
later various diplomatic posts in Great Britain 
and the Middle East. As ambassador to Great 
Britain from 1957 to 1962, he helped negotiate 
the treaty that gave Cyprus its independence; 
see Cyprus: History. 

While pursuing his diplomatic: career, Sefer- 
iades was also active as a poet. Written in a pre- 
cise, unembellished style, his works are noted 
for the beauty and clarity of style and the rich- 
ness of symbolism. Among his various themes 
are the difficulties experienc ed by the' Greeks in 
this century and the universal feeling of aliena- 
tion. Volumes of his collected poetry include 
The Turning Point (1931), Mythistomma (1935), 
Gymnopedia (1936), Log Book I (1940), fxercisc 
Book , 1928-1937 (1940), log Book li (1944), Log 
Book III (1955), Poems (1962), and two volumes 
translated into English, The King of Asino and 
Other Poems (1948) and Poems ( I960). Sefer- 
iades was awarded the 196 J Nobel Prize in liter- 
ature. 

SEFERIS, George. See Slmriadis, GtoKCit. 
SEGESTA or SEGESTE, originally I: GIST A, an- 
cient city of Sicily, about 25 miles vv of the 
modern city of Palermo. Although tradition at- 
tributes its foundation to refugees from I roy 
and connects it with the 1 legendary hero Aeneas 
(q.v.), the city actually was founded by the' 
Elymi, an indigenous people* who gradually 
were absorbed by Greek colonists. In the* 5th 
century b.c Egesta was engaged in frequent 
strife with the neighboring city of Selinus (q.v.). 
The appeal of Egesta to the Athenians for aid 
was one of the ostensible reasons tor the Athe- 
nian attack on Syracuse, which sided with Seli- 
nus, in 415 B.c. A later appeal to the* Cartha- 
ginians (see Carthage) resulted in the* destruc- 
tion of Selinus in 409 b.c. and a long war be- 
tween the Carthaginians and the Greeks. In the* 
First Punic War (see Punic: Wars), the* inhabit- 
ants of the city allied themselves with the Ro- 
mans. See Sicily: History , The site was aban- 
doned in the Middle Ages. The ruins include a 
large theater and an unfinished temple, one of 


the best-preserved Doric temples in Sicily; see 
Grf.ek Art and Architecture: Archaic Period: 
Middle Archaic Period. 

SEGO LILY. See Calochortus. 

SEGOVIA, city in Spain, and capital of Segovia 
Province, on the Eresma R., about 40 miles n.w. 
of Madrid. The manufactures include liquor, 
leather goods, lumber, glassware, ceramics, and 
textiles. The oldest part of the city is surrounded 
by a wall with eighty-six towers, dating from the 
11th and the 12th centuries. Within the wall is 
the* famous Alcazar, an imposing castle built be- 
fore the 14th century. Also in the old city is the 
cathedral, a large Gothic basilica, begun in 1525, 
with a square tower, more than 345 ft. high, 
crowned by a cupola. Water is still brought to 
the city by a Roman aqueduct, built in the time 
of the emperor Trajan (q.v.) and today the larg- 
est Roman monument extant in Spain. Pop. 
(1970 est.) 40,359. 

SEGOVIA, Andres (1894— ), Spanish guitar- 

ist, born in Linares, and trained at the Granada 
Musical Institute. He made his concert debut in 
Granada at the age of fourteen and began his 
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international career in Paris in 1924. Generally 
considered the foremost classical guitarist of his 
time, he was responsible for bringing the instru- 
ment into the concert hall. Several important 
contemporary composers created works for Se- 
govia, and he himself made many transcriptions 
for guitar (q.v.). 

SEGRE, Emilio Gino (1905- ), American 

physicist, born in Tivoli, Italy, and educated at 
the University of Rome. He taught physics at the 
universities of Rome (1928—36) and Palermo 
(19 56— 38). In 1938 Segre immigrated to the 
United States to teach and perform research at 
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the University of California in Berkeley, and in 
1944 he became an American citizen. During 
World War II he worked in Los Alamos, N.Mex., 
on the atomic-bomb project, returning to 
Berkeley in 1946. Segre took part in the discov- 
ery of three chemical elements: technetium, as- 
tatine, and plutonium (qq.v.). In 1955 he and his 
colleague Owen Chamberlain (q.v.) first pro- 
duced antiprotons, which carry negative 
charges, as opposed to the positive charges of 
ordinary protons. For this work, Segre and 
Chamberlain shared the 1959 Nobel Prize in 
physics. See also Atom and Atomic Theory. 
SEGREGATION. See Integration. 

SEGUIN, city in Texas, and county seat of 
Guadalupe Co., about 33 miles n.e. of San Anto- 
nio. A processing area, the city also manufac- 
tures fiber glass, steel goods, and furniture. In a 
cattle-raising region, the city produces oil and 
pecans. It is the site of Texas Lutheran College, 
founded in 1891. Founded in the 1830's, Seguin 
was incorporated in the 1850's. Pop. (1960) 
14,299; (1970) 15,934. 

SEICHE. See Tides: Tidal Currents and Waves. 
SEINE, river of France, rising on the plateau of 
Langres, n.w. of Dijon, and flowing n.w. past 
Troyes, Fontainebleau, Paris, and Rouen, into 
the English Channel. The estuary, about 6 mi. 
wide, passes between Le Havre and Honfleur. 
The river is about 482 mi. long. It is navigable for 
riverboats from Bar-sur-Seine, more than 350 mi. 
from its mouth, and for ocean shipping from 
Rouen, about 75 mi. from its mouth. The Seine 
drains an area of more than 30,000 sq.mi. It re- 
ceives the Aube, Marne, and Oise rivers from 
the n. and the Yonne and Eure rivers from the s., 
and is connected by canals with the Scheldt, 
Meuse, Rhine, Saone, and Loire rivers. In Janu- 
ary, 1910, disastrous floods occurred, the river 
rising more than 24 ft. above its normal level at 
Paris. In ancient times, the Seine R. was known 
as the Sequana. 

SEISMOGRAPH, any instrument used for de- 
tecting, amplifying, and recording tremors and 
vibrations in the earth, such as the seismic 
waves caused by earthquakes and nuclear ex- 
plosions; see Earthquake. The science itself is 
known as seismology (q.v.), and the seismic 
waves usually occur in the frequency range 
from 100 Hz. to 1/3000 Hz. 

A seismograph basically consists of a large 
weight or pendulum (q.v.) suspended from a 
framework resting on a fixed base in the earth 
so that the weight is free to sway or vibrate. 
When the base is moved by earthquake shocks, 
the weight remains still because of inertia (q.v.). 
The motion of the base with relation to the mo- 


tionless pendulum is amplified by mechanical 
or electrical means and is traced on a moving 
chart to give a graphical record of any mo ^ 
ment in the earth's crust. Sensitive seismographs 
are mounted on massive bases usually fixed to 
bedrock so that they are virtually a part of the 
earth's crust. In most seismographic observing 
stations three seismographs are employed si- 
multaneously, one to measure east-west vibra- 
tion components, one to measure north-south 
components, and one to measure vertical, or 
up-and-down vibration. See Geology. 

The seismograph is also extensively employed 
in petroleum prospecting. In the simpler pros- 
pecting procedures, dynamite or other explo- 
sives (qq.v.) are discharged at some distance 
from the portable seismograph station and the 
shock waves from the explosion are recorded. 
By analysis of the wave records an experienced 
seismologist or geophysicist (see Geophysics) 
may be able to locate potential petroleum-bear- 
ing rock structures deep underground; artifi- 
cially induced waves in some petroleum-bear- 
ing strata differ markedly in the speed of 
transmission from those produced by adjacent 
rock formations. See Petroleum: Oil Pros- 
pecting. 

The National Oceanic and Atmospheric Ad- 
ministration (q.v.) operates a tidal-wave warn- 
ing service in the Pacific area based on the use 
of seismographs. Tidal waves may be caused by 
undersea earthquakes. When such an earth- 
quake occurs, its position is located by seismo- 
graph stations and the time of arrival of the re- 
sulting waves is calculated. In this manner the 
approach of a wave may be anticipated by many 
hours, allowing time for warnings to be issued 
and danger areas to be evacuated. Seismographs 
are important in detecting secret nuclear-weap- 
ons tests; see Disarmament: Methods of Inspec- 
tion; Nuclear Weapons. C.C. 

SEISMOLOGY, scientific study of earthquake 
phenomena and the study of the earth's interior 
by the use of seismic waves; see Earthquake. 
Seismology is concerned primarily with the anal- 
ysis of seismic waves as recorded on the seis- 
mograph (q.v.). Such studies of the instrumental 
data enable the seismologist to locate earth- 
quakes and learn something of the physical 
structure of the interior of the earth; see Geol- 
ogy; Geophysics. 

Applications. Among the uses of seismotogi- 
cal principles in industry are the seismic explo- 
ration methods employed to locate subterra- 
nean oil-bearing structures, in which explosions 
are used to generate artificial seismic waves. En- 
gineering seismology is a special field dealing 
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uith the study of destructive earthquake mo- 
tions and the design of structures that will suc- 
cessfully resist them. A relatively new branch of 
the science, which may be called defense seis- 
mology, attempts to record and analyze the seis- 
mic waves caused by nuclear explosions; see 
Disarmament: Methods of Inspection; Nuclear 
Weapons. 

An earthquake generates two main groups of 
waves that are transmitted through the interior 
of the earth and another group that is transmit- 
ted along the surface only, all of them traveling 
at different speeds. From a vast accumulation of 
seismographic data seismological tables have 
been developed that show the time required by 
each group to travel any distance on the surface 
of the earth from an earthquake origin. When 
the arrival times of these wave groups, called 
phases, are analyzed, it is possible to determine 
the distance of the earthquake from the record- 
ing station. The epicenter, or point on the sur- 
face of the earth above the focus, is the com- 
mon intersection of all arcs swung on a globe 
using the stations as centers and the respective 
distances as radii. 

Geological Investigations. An analysis of 
travel-time curves shows the existence of two 
major discontinuities inside the earth, one at 
the bottom of the surface layer, 30 to 40 km 
(18.6 to 24.8 mi.) deep, and the other about 3000 
km (1860 mi.) beneath the surface at the bound- 
ary of the so-called core. Because the core does 
not transmit wave types requiring rigidity, it has 
been termed a 'liquid core" although it is not 
liquid in the usual sense of the word. Wave 
speeds in the earth can be correlated to a lim- 
ited extent with those determined for certain 
types of rock in laboratory tests. As a result of 
these studies, the crustal layers have been desig- 
nated as sedimentary, granitic, and basaltic, and 
the great solid portion between the crust and 
the core as the ultrabasic or transitional. The 
core has some of the characteristics of nickel 
and iron (qq.v.). 

Noninstrumental investigations in seismology 
are usually limited to the study of intensity dis- 
tribution in the central area of an earthquake 
where the motion is felt. The intensity and ex- 
tent of sensible earthquake motion are shown 
on isoseismal maps on which lines are drawn 
around the epicenter through areas of similar 
intensities, as determined by canvassing or .sur- 
veys. These lines correspond to certain degrees 
of intensity prescribed in established intensity 
scales, their pattern being controlled by the 
depth of the shock and the geology of the af- 
fected area. c c 


The seismograph recorder enables seismologists to lo- 
cate earthquakes. Environmental Science Services Admin. 

SEKONDI-TAKORADI, city and port in 
Ghana, and capital of the Western Region, on 
the Gulf of Guinea, 110 miles s.w. of Accra. The 
city was formed in 1946 by joining the port of 
Takoradi and the city of Sekondi. The city is a 
fishing and trading center, and has railroad 
workshops, sawmills, cold-storage facilities, 
cocoa-processing, plywood, and tire-retreading 
plants. It is the site of Takoradi Polytechnic Col- 
lege and the Sekondi Regional Library. In the 
Sekondi section are the remains of Fort Orange 
(1642), which is now a lighthouse. 

Sekondi was founded in the 16th century by 
the Dutch; English and Swedish forts were built 
in the 17th century. Under joint British and 
Dutch control until 1872, the city was ruled 
solely by Great Britain after that date. Sekondi 
began to flourish after 1903 when it was con- 
nected by rail to the mineral-rich interior. After 
a Swedish fort was built in Takoradi in 1640, the 
area remained undeveloped until the 1920's 
when port facilities were constructed. Pop. 
(1970) 91,874. 

SELAGINELLA, genus of spikemosses consti- 
tuting the family Selaginellaceae in the phylum 
Lycopsida. The genus, which contains more 
than 500 living species, is chiefly native to the 
tropical and subtropical countries of the world; 
some species are cultivated in temperate re- 
gions for ornament. The plants usually have 
prostrate, creeping stems from which many 
branches arise; the small, scalelike leaves are ar- 
ranged in four longitudinal rows along each 
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branch. The leaves bearing the sporangia are ar- 
ranged in a cone; two kinds of spores are borne 
by plants of this genus: large spores that grow 
into female plants, and small spores that grow 
into male plants. The resurrection plant, Sefagi- 
nella lepidophylla, is a well-known species, na- 
tive to the tropics and subtropics of the Western 
Hemisphere; the plant curls into a dull-colored 
ball when dry, but unfolds and turns bright 
green when moistened. 

SELDEN, John (1584-1654), English scholar and 
jurist, born near Worthing, West Sussex, and 
educated at Hart Hall, University of Oxford. In 
1628 he helped draw up the Petition of Right, 
and in 1640 he served in the Long Parliament 
(qq.v.). Although opposed to the crown, he 
withdrew from public life to protest the execu- 
tion in 1649 of the English monarch Charles I 
(q.v.). He published numerous treatises in Latin 
and English and was an Oriental scholar. He is 
best known today for Table Talk , a collection of 
his sayings made by his secretary and published 
posthumously in 1689. 

SELECTION. See Natural Selection; Sexual Se- 
lection. 

SELECTIVE SERVICE or SELECTIVE CON- 
SCRIPTION, terms used in the United States 
to designate the systems of military conscription 
established by Congress and in force during 
World War 1 and during and after World War II. 
For an account of U.S. conscription systems 
prior to World War I, see Conscription. 

World War I. The first Selective Service Act of 
World War I was passed in May, 1917, more 
than a month after the U.S. had declared war 
against Germany and her allies. The act pro- 
vided for the registration of all men aged 
twenty-one through thirty; registrants were ex- 
amined for physical and mental fitness and, if 
found to be ineligible for exemption on any of 
the specific grounds provided by law, were in- 
ducted into the armed forces. More than 
9,925,000 men were registered in June, 1917, and 
of these about 687,000 were called up for serv- 
ice at once. A second conscription law was en- 
acted in August, 1918, extending registration to 
all men between the ages of eighteen and forty- 
five. By the end of the war, more than 2,800,000 
men had been inducted. 

The system also provided manpower for in- 
dustrial and agricultural war production, it ex- 
empted government officials and clergymen 
from service and excused conscientious objec- 
tors from combat duty. It allowed no bounties 
or substitutes. 

The system was administered by 155 district 
and 4648 local boards under the provost marshal 


general of the United States Army ( q . v .). Me 
were chosen to serve by a lottery established in 
Washington, D.C, but the local boards could 
exempt or defer men on the ground of hardship 

Soon after the conclusion of hostilities the 
conscription system was abolished, and the vast 
majority of the conscripts was discharged from 
the armed services. No conscription system ex- 
isted in the U.S. between the end of World War 
I and the year 1940. 

World War II. In September, 1940, with a large 
part of the world already engaged in World War 
II, Congress passed the first conscription law 
ever enacted while the U.S. was at peace, the 
Selective Training and Service Act. This law pro- 
vided for the annual induction of 900,000 men 
between the ages of twenty-one and thirty-six. 
Some 16,500,000 men were registered in accord- 
ance with the law in October, 1940, and the first 
group of conscripts, called selectees, was called 
up in the following month. Inductions con- 
tinued during the ensuing year, and on Dec. 13, 
1941, five days after the entry of the U.S. into 
World War II, the act of 1940 was altered to 
broaden its scope and allow for the rapid ex- 
pansion of the armed forces. By the end of 
World War II, about 45,000,000 men had been 
registered, and more than 10,000,000 men, rep- 
resenting more than 66 percent of the total 
strength of the armed forces, had been inducted 
under the authority of this law. 

Features of the system included registration, 
selection by lottery, reservation of industrial 
manpower, recognition of conscientious objec- 
tion to war, and the right of those inducted to 
return to their old jobs. The system was admin- 
istered by 6443 local boards and 505 appeal 
boards. 

Peacetime Conscription. The act of 1940 ex- 
pired in March, 1947. Shortly before that date, 
Congress established the Office of Selective 
Service Records, principally to preserve the rec- 
ords of the wartime conscription system for 
possible emergencies. The work of this agency 
greatly facilitated the implementation of the Se- 
lective Service Act passed by Congress in June, 
1948, whereby peacetime conscription machin- 
ery was set up for the induction of men be- 
tween the ages of nineteen and twenty-six for 
twenty-one months of service. Among those ex- 
empted from the provisions of this law were 
mos.t veterans of World War II, the sole surviv- 
ing sons of families that had lost all other sons 
during the war, and conscientious objectors 
found to be opposed to both combatant and 
noncombatant service. A maximum of 161,000 
eighteen-year-old youths was permitted to en- 
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Secretary of War Newton D. Baker reaches into a bowl 
on July 20, 1917, to draw the first number in the draft of 
men to serve in World War I. upi 


list for a twelve-month period of service within 
the continental limits of the U.S.; upon the 
completion of this period they were assigned 
either to a reserve component for six years or to 
an organized reserve unit for four years. 

Because of the high rate of voluntary enlist- 
ments, the army declared an unofficial "draft 
holiday" in March, 1949. Up to that time fewer 
than 30,000 men had been inducted out of the 
more than 9,000,000 who had registered under 
the 1948 law. 

The Korean War. On June 22, 1950, the Selec- 
tive Service Act, scheduled to expire on June 24, 

1950, was extended by Congress to July 9, 1950. 
On June 27-28, soon after the outbreak of the 
Korean War (q.v.), Congress approved an addi- 
tional one-year extension of the law to July 9, 

1951. By the close of the year 1950, U.S. Army 
draft calls totaled about 210,000. 

In June, 1951, Congress adopted the Universal 
Military Training and Service Act, which basi- 
cally amended the act of 1948. The act provided 
for developing a plan for a universal military- 
training and service program. It lowered the 
draft-age liability to eighteen and a half and in- 
creased the period of military service to two 
years of active duty plus a maximum of six years 
in the reserves. Lowered physical and mental 
standards and a 5,000,000 limit for the armed- 
forces personnel were other important provi- 
sions. 


SELECTIVE SERVICE 

Selective Service qualification tests were 
given to college students seeking deferment, 
beginning in 1951. Selective Service boards, in 
determining whether to grant deferments, could 
be guided by grades obtained in these tests as 
well as by the scholastic standing of the student. 
These tests, discontinued in 1963, were resumed 
in 1966-67 but again abandoned because of the 
revision of the basic law. 

Subsequent Legislation. An executive order 
from President John Fitzgerald Kennedy (q.v.) in 
1963 authorized deferment for fathers and mar- 
ried men. A subsequent order in 1965 ended ex- 
emptions for men married after Aug. 26, 1965. 

The system underwent major revision with 
the passage of the Military Selective Service Act 
of 1967. This act changed the name of the basic 
law and extended for four years the authority of 
the Selective Service System to order for induc- 
tion men between the ages of eighteen and a 
half and thirty-five. Under the terms of the new 
act, deferment of undergraduate college stu- 
dents was continued for all who requested it 
and who satisfactorily pursued a full-time aca- 
demic course; the deferment remained in effect 
until the student graduated or reached his 
twenty-fourth birthday, whichever came first. 

Colonel Charles R. Fox ( 1912 - ) of the Selective Serv- 
ice System demonstrates the method used to draw 
dates for the lottery draft system, inaugurated in 1969. 
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Lottery Selection. On Nov. 26, 1969, President 
Richard Milhous Nixon (q.v.) signed into law an 
amendment to the Military Selective Service Act 
of 1967, which permitted establishment of a ran- 
dom selection sequence for induction into the 
armed forces. The first draft lottery since March 
17, 1942, was held on Dec. 1, 1969. 

The 1967 act was further amended in 1971. 
Men were required to register with a local 
board of the system within a sixty-day period 
commencing thirty days before their eighteenth 
birthday. Registrants were classified in one of 
various classes. Qualified registrants were 
placed in Class 1-A (available for military serv- 
ice), in Class 1-A-O (conscientious objector 
available for noncombatant military service), or 
in Class 1-0 (conscientious objector available 
for alternate civilian service) and were selected 
for induction in an established order of call. 

Among changes in the processing of regis- 
trants was the phasing out of student defer- 
ments. A new classification, 2-D, created a 
mandatory deferment for divinity students 
satisfactorily pursuing full-time courses. The lot- 
tery selection procedures were continued. 

Other changes affected the makeup of local 
boards, which were required to be proportion- 
ately representative of the race and national 
origin of the registrants in their jurisdiction. The 
minimum age for board membership was re- 
duced from thirty to eighteen; no person might 
serve who had reached age sixty-five or had 
served for more than twenty years. 

On Jan. 28, 1973, Secretary of Defense Melvin 
R. Laird announced that the use of the military 
draft had ended, although the conscription law 
was not to expire until June 30. Men were still 
required to register, however, and the draft ma- 
chinery was to be retained in case of emer- 
gency. 

Organization. The Selective Service System is 
headed by a director, who is appointed by the 
President with the advice and consent of the 
Senate. The national headquarters coordinates 
activities of the State headquarters, which in 
turn supervise the local boards. The local board 
in each county or similar subdivision consists of 
three or more unpaid civilian members ap- 
pointed by the President upon recommendation 
of the respective State governors. Each local 
board has authority to decide all questions of 
inclusion, deferment, and exemption from Se- 
lective Service for the area, but individual cases 
can be appealed to a State appeal board, and 
then to the President. 

SELENE, in Greek mythology, goddess of the 
moon, the daughter of the Titans Hyperion 


(qq.v.), and Theia, and the sister of Helios (q v 
god of the sun. Selene fell in love with 'the 
handsome young shepherd Endymion (q.v « 
whom she lulled into an eternal sleep so that he 
could never leave her. In art, Selene is repre- 
sented driving a chariot drawn by two horses or 
sometimes, by two oxen. Selene is often identi- 
fied with the Olympian goddess of the moon 
Artemis (q.v.). 

SELENITE (Gr. se/ene, "moon"), variety of gyp- 
sum (q.v.) that occurs in transparent crystals or 
crystalline masses. It is so called because, ac- 
cording to a legend of Central Europe, the crys- 
tals form when the moon is on the increase. Ex- 
tremely large crystals of selenite are found in 
southern Utah in geodes, or hollow rocks. 
Broad, transparent sheets of selenite can be split 
into extremely thin, transparent plates, used by 
the ancients in place of glass. Selenite today is 
quarried and used as ordinary gypsum. See Crys- 
tal. 

SELENIUM, nonmetallic element with at.no. 
34, at.wt. 78.96; gray selenium: b.p. 685 C. (1265° 
F.) sp.gr. 4.79; and symbol Se. Selenium is re- 
lated chemically to sulfur and tellurium. It was 
discovered in 1817 by the Swedish chemist Jons 
Jakob Berzelius (q.v.) in a sulfuric acid residue 
and was so called because it was found in asso- 
ciation with tellurium (Lat. tellus, "earth"). The 
element occurs in a few selenide minerals, the 
most common of which is clausthalite, or lead 
selenide. It also occurs with free sulfur and in 
many sulfide ores and is generally obtained as a 
by-product in the refining of copper-sulfide 
ores. The yield from by-product sources, how- 
ever, is insufficient to supply the rapidly in- 
creasing industrial demand for the element. The 
world's first deposit of commercial-grade ore 
was discovered near Baggs, Wyo., in 1955. 

Selenium, like sulfur, exists in several aflotro- 
pic forms: a brick-red powder; brownish-black, 
glassy, amorphous mass called vitreous sele- 
nium; red, monoclinic crystals of specific gravity 
4.5; and gray, lustrous crystals called metallic se- 
lenium. Chemically, selenium closely resembles 
sulfur. It forms selenious acid (H 2 Se0 3 ) and se- 
lenic acid (H 2 Se0 4 ), the respective salts of 
which are called selenites and selenates. 

Metallic selenium conducts electricity and is 
a better conductor of electricity in light than in 
darkness, the conductivity varying directly with 
the intensity of light. It is therefore used in 
many photoelectric devices; see Photoelectric 
Cell. In the form of red selenium or as sodium 
selenide the element is used to impart a scarlet- 
red color to clear glass, to glazes, and enamels. 
It is also used to a great extent as a decolorizer 
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of glass because it neutralizes the greenish tint 
produced by iron (ferrous) compounds. Small 
amounts of selenium are added to vulcanized 
rubber to increase resistance to abrasion. So- 
dium selenate is an insecticide used to combat 
insects which attack cultivated plants, particu- 
larly chrysanthemums and carnations; the insec- 
ttcide is scattered around the roots , and is car- 
ried by the sap throughout the plant. Selenium 
sulfide is used in the treatment of dandruff, 
acne, eczema, seborrheic dermatitis, and other 
skin diseases. 

SELEUCIA, name of several ancient cities lo- 
cated in Syria, Pisidia, Pamphylia, Cilicia, Caria, 
and Mesopotamia (qq.v.), and founded during 
the earlier existence of the dynasty of the Seleu- 
cidae (q.v.). Of these cities, two were especially 
important. 

Seieucia Pieria, founded in 300 b.c. by the Bab- 
ylonian king Seleucus Nicator at the foot of the 
Pieria Mts., about 4 miles n. of the mouth of the 
Orontes R. in Syria. It was the seaport of An- 
tioch (q.v.) and rose to great prominence during 
the wars between the Seleucidae and the 
Ptolemies of Egypt for possession of Syria; see 
Ptolemy; Syria: History. The Romans officially 
recognized the independence of Seieucia about 
70 B.c. By the 5th century a.d., the city had fallen 
into decay. The many ruins on the site of Seieu- 
cia attest to its former prominence and splen- 
dor. 

Seieucia on the Tigris, also built by Seleucus 
Nicator, sometime after 311 b.c., on the w. bank 
of the Tigris R., about 40 miles n.e. of Babylon 
(q.v.), which was despoiled to supply materials 
for its construction. Controlling the navigation 
of the Tigris and Euphrates rivers as well as the 
commerce of Mesopotamia, it rapidly rose to 
wealth and splendor, becoming a famous center 
of Hellenistic civilization. When in the 2nd cen- 
tury b.c. Babylonia came under the power of Par- 
thia (qq.v.), Seieucia continued as a great com- 
mercial city and in the 1st century a.d. had a 
population of 600,000. The city was partly 
burned by the Roman emperor Trajan (q.v.) in 
116 a.d., and in 164 a.d. was completely de- 
stroyed by the Roman general Avidius Cassius 
(d. 175 a.d.) in his campaign against the Par- 
thians. The destruction of Seieucia marked the 
end of Hellenistic civilization in Babylonia. See 
Greece: History: Ancient Greece: Hellenistic Pe- 
riod. 

SELEUCIDAE, or SELEUCIDS, dynasty of kings 
reigning, from 312 to 64 b.c., over the portion of 
Asia conquered by Alexander III, King of Ma- 
cedonia (q.v.), known as Alexander the Great, 
that included Syria, a large portion of Asia 


Minor (q.v.), and the eastern provinces of Bac- 
tria, Sogdiana, Persia, and Babylonia. The Seleu- 
cids are especially important for their spreading 
of Greek culture throughout Asia Minor. Of the 
twenty-six members of the dynasty the fol- 
lowing are the most important. 

Seleucus I, surnamed NICATOR (Gr., 'The 
Conqueror") (358?-280 b.c,), King (306-2 80 b.c). 
The founder of the dynasty, he was a Macedo- 
nian general serving under Alexander and, in 
the second partition of Alexander's empire in 
321 b.c., was made satrap of Babylon, becoming 
king of Babylonia (qq.v.) in 312 B.c. In 301 b.c., he 
joined the confederacy against Macedonia and, 
upon the defeat and death of Antigonus I, King 
of Macedonia (see under Antigonus), obtained 
the largest share of the spoils, including the 
whole of Syria and a great part of Asia Minor. 
He built numerous cities, including Antioch and 
several named for him as Seieucia (qq.v.). To- 
ward the end of his reign, he proclaimed him- 
self king of Macedonia, but was afterwards as- 
sassinated. 

Antiochus \, surnamed SOTER (Gr., "the Pre- 
server") (324-261 B.c.), King (280-261 b.c.), son of 
Seleucus I. See under Antiochus. 

Antiochus II, surnamed THEOS (Gr., "the Di- 
vine") (286-247 b.c.). King (261-247 b.c.), son of 
Antiochus I. See under Antiochus. 

Seleucus II, surnamed CALLINICUS (Gr., "the 
Gloriously Victorious") (265?-226 b.c.). King 
(247-226 b.c.), son of Antiochus II. During his 
reign, his dominions were invaded by Ptolemy 
HI, King of Egypt (see under Ptolemy), who fi- 
nally was forced to withdraw. He also was at- 
tacked by his brother Antiochus Hierax (d. 226 
b.c.), to whom he lost most of Asia Minor. 
Seleucus III, surnamed SOTER (Gr., "the Pre- 
server") (245?-223 B.c.), King (226-223 b.c.), son 
of Seleucus II. He tried unsuccessfully to regain 
Asia Minor and was murdered by a group of 
conspirators. 

Antiochus III, surnamed THE GREAT (242-187 
b.c.), King (223-187 b.c.), younger son of Seleu- 
cus II. See under Antiochus. 

Seleucus IV, surnamed PHILOPATOR (Gr., 
"Lover of His Country") (217?-175 b.c.), King 
(187-175 b.c.), son of Antiochus 111. The defeat of 
his father by the Romans made him virtually 
powerless. He was assassinated by one of his 
ministers, and since his son and heir was a hos- 
tage in Rome, the succession passed to his 
younger brother. 

Antiochus IV, surnamed EPIPHANES (Gr., "the 
Illustrious") (21 5?— 1 63 B.C.), King (175-163 b.c.), 
younger son of Antiochus IIJ. 

He was succeeded by rulers who for the most 
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part were weak and incompetent. As the power 
of the Seleucids declined, the greater part of 
their dominions either were conquered or bro- 
ken up into small kingdoms. 

Antiochus XIII, surnamed ASIATICUS (d. 64? 
b.c), King (69-64? B.C.), son of Antiochus X (d. 92 
b.c.). He was the last of the dynasty. During his 
brief reign those lands that were still left to the 
kingdom came under Roman power and Syria 
became a Roman province. 

SELEUCUS. See Seleucidae. 

SELF-DEFENSE, in law, defense of one's per- 
son or property from threatened violence or in- 
jury by the exercise of force. In most United 
States jurisdictions, a person may defend him- 
self from assault or unlawful attack by the use of 
force, provided he uses no more force than is 
necessary to accomplish that result. He may not 
carry his forcible resistance to the point of tak- 
ing life when he may safely retreat from his as- 
sailant. If he uses more force than is necessary 
to repel the attack, he will be liable both civilly 
and criminally for assault. Under these condi- 
tions both the assailant and the person assailed 
may be guilty of assault. 

On the principle of self-defense a person may 
forcibly resist an illegal arrest. The resistance, 
however, must fall short of taking life. He may 
also forcibly resist an unlawful attack upon an- 
other person, particularly if the other person has 
a natural claim to his protection, as a wife, child, 
or a person in his company. The law of defense 
of property is the same as that relating to the 
defense of the person, except that under no cir- 
cumstance is the taking of life as a means of 
protecting property justifiable. One who kills to 
protect property is guilty of manslaughter, and if 
the killing is premeditated it may be murder. 

The law also recognizes a distinct right to pro- 
tect the home. A person inside his own dwelling 
may forcibly resist attacks upon himself and the 
other occupants of the house and, without re- 
treating, kill his assailant if necessary to repel 
the attack. See Homicide; Manslaughter; Mur- 
der. 

SELFHEAL or HEAL-ALL, or HEARTSEASE, 
common name applied to a perennial prostrate 
herb. Prunella vulgaris , belonging to the Mint 
family, Labiatae. The selfheal, which is native to 
Eurasia, has been widely naturalized throughout 
the temperate regions of the world as a weed. 
The plant is so called because of an ancient be- 
lief that it possesses medicinal qualities. It 
grows to a height of about 1 ft. The small pur- 
plish or bluish flowers are borne in closely 
packed spikes. Selfheal commonly grows on 
lawns and cultivated land, and appears along 
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roadsides and on the borders of wooded re 
gions throughout the United States. 

SELIHOT. See Prayer, Jewish. 

SELINUS, ancient ruined Greek city on the sw 
coast of Sicily, at the mouth of the Selinus R 
(now the Madione R.), near the modern village 
of Marinella. The city was founded about 628 
b.c. by Dorian Greek colonists from the ancient 
Sicilian city of Megara Hyblaea, near Syracuse 
(q.v.); see Dorians. From the early 6th centurv 
B.c. the inhabitants of Selinus waged constant 
wars with the people of the neighboring Greek 
city of Segesta (q.v.). In the 5th century, Selinus 
formed a military alliance with Syracuse, and an 
appeal from the people of Segeste for aid was 
the main reason for a disastrous expedition sent 
from Athens (q.v.) to Sicily in 415 b.c. In 409 b.c., 
during the Carthaginian invasion of Sicily, Seli- 
nus was captured and destroyed; see Carthage. 
Although rebuilt, the city never regained its 
former prosperity, and about 250 b.c., during the 
First Punic War (see Punic Wars), it was again 
destroyed by the Carthaginians and its inhabi- 
tants were transferred to the nearby city of Lily- 
baeum (modern Marsala). The ruins of Selinus 
include the walls of the ancient acropolis, the 
remains of several fine temples which are in two 
groups, five on the acropolis and three on a hill 
to the E. of the city. The temples offer some su- 
perb examples of Doric architecture (see Greek 
Art and Architecture: Archaic Period ); one of 
the group outside the city, apparently dedicated 
to the god Apollo (q.v.), is among the largest 
Greek temples known to have existed. 
SELJUKS, ruling Turkish tribe, part of the Ghuzz 
confederacy, which invaded western Asia in the 
11th century and founded a dynastic empire. 
They were settled in Transoxiana, north of the 
present-day Amu-Dar'ya R. in Uzbek S.S.R., So- 
viet Union, when they became converted to 
Islam (q.v.). Togrul Beg (d. 1063), grandson of a 
chief named Seljuk (fl. 10th cent.), conquered 
all Persia. During the reign of his son Malik Shah 
(r. 1072-92), his grand vizier, Nizam-al-Muik 
(1018-92), founded a university at Baghdad, and 
with Omar Khayyam (q.v.) revised the astro- 
nomical tables and introduced a new era, the je- 
lalian. After the death of Malik the empire 
began to break up into smaller kingdoms, and 
came to an end in 1157 after attacks by the shah 
of Khorezm. The Turkish Empire, founded by 
the Seljuks, was continued by the Ottoman 
Turks; see Turkey; History: Rise of the Ottoman 
Empire. 

SELKIRK, Great Britain, county of s.e. Scotland, 
bounded by the counties of Peebles, Midlo- 
thian, Roxburgh, and Dumfries. It is drained by 
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Ihe Tweed, Ettrick Water, and Yarrow Water riv- 
ers The chief heights, which are on the borders 
of Peebles County, are Broad Law (2754 ft.) and 
lochcraig Head (2625 ft.). Much of the region 
consists of grassy rounded hills, and sheep farm- 
ing is an important industry; woolen products 
are the chief manufacture in the county town, 
Selkirk, and in the largest town, Galashiels. The 
parish of Ettrick, in the s.w. part of Selkirk Co., is 
the birthplace of the British poet James Hogg 
(q.v.). Area, 267 sq.mi.; pop. (1971) 20,678. 
SELKIRK, Alexander or SELCRAIG, Alexander 
(1676-1721), Scottish sailor, born in Largo, Fife 
Co. He first went to sea in 1695. In 1703 he be- 
came sailing master on the ship Cinque Ports, 
one of the two vessels of a privateering expedi- 
tion under the English navigator William Dam- 
pier (q.v.). While the expedition was near the 
Juan Fernandez Islands, off the coast of Chile, 
Selkirk had a dispute with the captain of his 
ship. At his own request he was put ashore in 
October, 1704, on one of the islands. He lived 
alone there until rescued in February, 1709, by 
the commander of an English privateer, the 
Duke. Selkirk subsequently continued his career 
as a sailor, and at the time of his death he was 
master's mate on the British man-of-war Wey- 
mouth. The story of his solitary sojourn on Mas 
a Tierra Island (now Isla Robinson Crusoe), was 


related in a number of versions by early 18th- 
century writers such as the British essayist Sir 
Richard Steele (q.v.). It also suggested to the 
British novelist Daniel Defoe (q.v.) the plot of 
his novel Robinson Crusoe (1719). 

SELKIRK MOUNTAINS, range of the Colum- 
bia Mts., extending s.E. for about 320 km (200 
mi.) from s.E. British Columbia, Canada, into n. 
Idaho. The Selkirks are bordered on the E. by the 
Purcell Mts. and on the n. and w. by the Colum- 
bia R. The loftiest peaks of the range, including 
the highest point, Mt. Sir Sandford (3521.8 m/ 
11,555 ft. high), are situated in the n. The Trans- 
Canada Highway and the Canadian Pacific Rail- 
way cross the n. Selkirks at Rogers Pass (1382 
m/4534 ft. high); the railway uses the Con- 
naught Tunnel under the pass. 

SELMA, city in Alabama, and county seat of 
Dallas Co., on the Alabama R., 50 miles w. of 
Montgomery. The city is the marketing center of 
a rich lumbering and agricultural region, noted 
for the production of livestock, cotton, grain, 
pecans, and dairy products. The chief manufac- 
tures in the city are lumber products, agricul- 
tural machinery, cigars, and refined magnesium. 
Nearby is Craig Field, a United States Air Force 
base. Selma was founded in 1815, incorporated 

Aerial view of Rogers Pass in the Selkirk Mts. of British 

Columbia. National Film Board of Canada 
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as a town in 1820, and chartered as a city in 
1852. 

In 1965 the city became a center of the civil 
rights movement when violence erupted during 
a Negro voter registration drive; see Civil Rights 
and Civil Liberties. A protest march from Selma to 
Montgomery, in which 25,000 people were in- 
volved, was led by the American civil rights 
leader Martin Luther King, jr. (q.v.). 

Population (1960) 28,385; (1970) 27,379. 

SELYE, Hans (1907- ), Austrian-Canadian 

physician, born in Vienna, and educated at the 
universities of Paris, Rome, and the German 
University at Prague, Czechoslovakia. In 1931 he 
was awarded a research fellowship in the de- 
partment of biochemical hygiene at Johns Hop- 
kins University. The next year, he became a fel- 
low at the department of biochemistry at McGill 
University, Montreal, where he stayed to be- 
come lecturer and assistant professor in bio- 
chemistry (1933-37), and assistant and associate 
professor of histology (1937-45). He then be- 
came director of the Institute of Experimental 
Medicine and Surgery at the university. 

Selye specialized in research into the physical 
and chemical effects on the human body of the 
stresses of modern living. He emphasized this 
concept of stress, which in his opinion gives rise 
to mental and physical tensions that could be 
causal factors in various diseases. He termed the 
human or animal responses to the stresses that 
disturb their relative states of equilibrium (q.v.) 
"the general adaptation syndrome", and he 
found that the responses varied according to 
the animal. Among his many works are The 
Stress of Life (1956), The Chemical Prevention of 
Cardiac Necroses (1958), Calciphylaxis (1962), 
The Mast Cells (1965), Thrombohemorrhagic 
Phenomena (1966), and Experimental Cardiovas- 
cular Diseases (2 vol., 1970). 

SEMANTICS, theory concerned with meaning 
as expressed in signs, that is, symbols, words, 
and other means of communication. The theory 
may be considered to consist of three distinct 
divisions, namely semasiology, or linguistic se- 
mantics, which is a branch of linguistics; sem- 
iotics, the general theory of signs; and general 
semantics. Semasiology is the investigation of 
meaning in languages, with particular reference 
to individual words. Semiotics, as systematically 
developed by the American philosopher Rudolf 
Carnap (1891-1970), is the body of theory 
which, in general, formulates semantical rules 
for language used in science. General seman- 
tics, as originated by the Polish-American engi- 
neer and writer Alfred Habdank Skarbek Kor- 
zybski (1879-1950) and his associates, is the 


study of meaning as it affects human behavior 
and the evaluation of language. Each ot the 
three divisions of semantics is concerned in 
some respects with the relation of the sign to 
what it signifies. 

SEMASIOLOGY , OR LINGUISTIC 
SEMANTICS 

Semasiology is concerned with the meanings of 
words in terms of context. It is divided into de- 
scriptive semantics, that is, the study of the 
meaning of words in a language at one particu- 
lar period, and historical semantics, the tracing 
of shifts in the meanings of words over a period 
of time. 

Descriptive Semantics. Descriptive semantics 
demonstrates that context indicates the mean- 
ing of words in several specific ways, including 
emotive value, semantic range, and shifts in ap- 
plication. it studies also such word phenomena 
as polysemy, or multiple meaning, and homon- 
ymy, or the sharing by different words of the 
same sound or spelling. The emotive value of a 
word is changed by the associations given to it 
in different contexts. To a flagmaker a flag is a 
piece of cloth having a certain design and cer- 
tain colors; to a patriot, the flag of his nation or 
of an enemy nation is capable of inspiring 
strong feelings which have nothing to do with 
the particular piece of cloth but are based on a 
series of associations resulting from his experi- 
ences. An example of semantic range may be 
observed in some of the uses of the word 
"man". In a context with "woman", the word 
distinguishes the sexes; its meaning is relatively 
narrow. Opposed to "animal" or "God", the 
word includes both "man" and "woman" as de- 
fined in the narrower usage. 

Shifts of application change the meanings of 
a particular word. For example, the verb "to 
work" has a different shade of meaning in each 
of the following sentences: "I work in a store"; 
"The elevator doesn't work"; "He worked him- 
self into a frenzy"; "The anchor worked loose"; 
"He worked the crossword puzzle"; and "He 
worked his way around the world." in all of 
these sentences, however, the word "work" has 
the common meaning "some exertion made to- 
ward some effect or result". 

Polysemy is the linguistic condition in which 
the same word has several distinct meanings, for 
example, the different meanings of the word 
"foot" in the expressions "the human foot", 
"the foot of a mountain", and "a foot in length". 

Homonyms are divided into homophones, 
that is, words having the same sound, and hom- 
ographs, words having the same spelling. Exam- 
ples of homophones are "hear" and "here", and 
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„ hair and "hare". The noun "see", which 
^ ea ns "a district under the control of a bishop", 
and the verb "to see" are homographs. Al- 
though they have different meanings and ety- 
mologies, both are spelled the same way. 
Historical Semantics. Important processes 
studied in historical semantics include nar- 
rowing, widening, transfer, amelioration, and 
pejoration. The history of the English word 
•poison" exemplifies narrowing of meaning. 
The Latin word potionem, from which "poison" 
derives, meant any of several medicinal drinks, 
but poison expresses the same idea as venom. 
The English word "potion" retains some of the 
meaning of the same Latin word, from which it 
also derives. The word "barn" is an example of 
widening of meaning. It comes from the two 
Old English words for "close place" and "bar- 
lev'' which, when used together, denoted "a 
close place in which to keep barley". After the 
word widened in meaning it came to denote in 
modern English "a general storage place for 
grain, tools, and animals". Examples of the trans- 
fer of meaning are the use of the word "tongue" 
in the sense of "language" and of the word 
"eye" in the phrase "eye of a needle". 

Amelioration and pejoration, that is, the ac- 
quisition of better and of worse meanings, are 
opposite aspects of one general principle. In the 
course of time a respectable or polite word may 
take on a bad or unpleasant connotation. For 
example, at one time the word "hussy" meant 
“housewife", of which it is a contraction; the 
present meaning "worthless woman" originally 
was in no way implied by the word. Examples of 
words which became elevated in tone or mean- 
ing are "bishop" and "angel". "Bishop" is taken 
from an ancient Greek word which means over- 
seer. "Angel" is derived from a Greek word used 
to designate any ordinary messenger. 

SEMIOTICS 

In modern logic semiotics is defined as the 
study of the laws and conditions under which 
signs and symbols, including words, may be said 
to be meaningful. Semiotics embraces three 
branches, namely pragmatics, the theory of the 
relations between signs and those who use 
them; syntactics, the theory of formal relations 
among signs; and semiotic semantics, the theory 
of the relations between signs and what signs 
refer to. 

Semiotics is concerned chiefly with devel- 
oping knowledge about language in order to in- 
crease its usefulness in scientific work. Semiotic 
theory maintains that a language about lan- 
guage is necessary in order to use language sci- 
entifically. 


In semiotics, the language which is described 
or spoken about is called the object language; 
the language used to describe or speak about 
the object language is called the metalanguage. 
For example, if one discusses in English the 
grammatical structure or the literature of mod- 
ern German, the latter is the object language 
and English is the metalanguage. Object lan- 
guage and metalanguage may also be the same, 
as when one describes English in English. 

According to semiotic theory, the three re- 
quirements for using a language scientifically 
are an uninterpreted formal system, that is, an 
object language; a set of semantical rules; and 
an interpreted but unformalized metalanguage, 
in which the semantical rules are formulated. 
Logical Semantics. The branch of semiotics 
known as logical semantics is divided into two 
subbranches: descriptive semantics and pure se- 
mantics. Descriptive semantics is the semantical 
study of actual languages such as French and 
English and is akin to semasiology. Pure seman- 
tics is the analysis of semantical systems or sys- 
tems of semantical rules; it is entirely analytic 
and without factual content. The following is an 
example of the use of a semantical rule. In order 
to understand the statement "A thing is, or it is 
not" the rule of "not" is necessary. According to 
the rule, the sentences "Chicago is in Illinois" 
and "Chicago is not in Illinois" are logically ex- 
clusive or incompatible. Statements made under 
the rules formulated by semiotics restrict lan- 
guage to the expression of declarative sentences 
only, such as "Mr. Smith makes shoes" or "The 
boiling point of water is 100° Centigrade." 

In a semantical system a set of rules referring 
to the object language is set up in the metalan- 
guage. The purpose of the rules is to determine 
a truth-condition, that is, a general statement of 
the condition which must be fulfilled if a sen- 
tence is to be taken as true, for any given sen- 
tence in the object language. This step is in 
preparation for discovering the truth-value of a 
sentence, or the degree to which a sentence 
states what is really the case. The semantical 
rules are used to interpret the meaning or sense 
of the sentence being tested. For example, if 
one knows English, one understands the sen- 
tence "The Golden Gate Bridge is red" although 
one may not know its truth-value. The truth- 
condition for this sentence is that the sentence 
is true if an object, the Golden Gate Bridge, is a 
certain color, red. To determine the truth-value 
one must look and see if the bridge is red. 
GENERAL SEMANTICS 

General semantics is an educational discipline 
developed to train persons to evaluate the 
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words and symbols used in their environment. 
Genera! semantics contrasts the exact use of 
symbols common in science and technology 
with the inaccuracy and confusion in the way 
meaning is evaluated in nonscientific areas such 
as politics and daily living. According to the 
theories of general semantics popular thinking 
follows prescientific patterns of evaluation not 
in keeping with scientific discoveries. 

An analogy used in general semantics to ex- 
plain its basic principles is that of the relation- 
ship of a map to the territory that it purports to 
describe. An accurate map must conform to re- 
cent discoveries about the territory. A map of 
the world made before the time of the Italian- 
born navigator Christopher Columbus would 
not reflect accurately the world as it is known 
today. Words and concepts are like maps. To be 
accurate in evaluation an individual must be 
aware of the fact that the words and concepts 
he uses are not the reality supposedly described 
by those words and concepts. Three basic prem- 
ises underlie the general-semantics approach to 
meaning. (1) just as a map is not the territory, 
words are not the things they represent. (2) just 
as a map does not represent all of a territory, 
words cannot say all about anything. (3) just as a 
map is self-reflexive, in the sense that an ideal 
map would have to include a map of the map, it 
is possible to speak words about words, for 
example, the terms "object language" and "me- 
talanguage" which are used in semiotics. 

Certain rules designed to aid individuals in 
evaluating their own evaluative processes are 
formulated in general semantics, among them 
the rules pertaining to indexing, dating, the use 
of et cetera, the "is" of identity, quotation 
marks, and hyphens. 

indexing. As a reminder that things or events 
having the same word or name applied to them 
are not indeed the same, individual elements 
are indexed. Thus Republican is not Republi- 
can^* union! is not union 2 . By using indexes, the 
user of language becomes wary of making loose 
generalizations about individuals lumped under 
such general terms as "Republican" and 
"union". 

Dating. The world and everything in it is in a 
process of change, but many behavior patterns, 
opinions, and beliefs tend to remain static. Dat- 
ing is a reminder, for example, that United 
States foreign policy 1957 is not United States 
foreign policy 1958 . John Smith Monday is not John 
Smith Tuesday . When translated into patterns of 
reaction, the habit of dating all terms and state- 
ments makes rigidity of attitudes impossible and 
a dynamic time-minded orientation habitual. 


Et Cetera. The term "et cetera" tVappended a > 
least by implication to any statement aboy> 
objects or events in the real world, because 
such statements can never be final. 

The "Is" of Identity. The word "is" in English 
as, for example, in the sentence "He is a sailor" 
implies that "he" has all the characteristics ap- 
plied to the word "sailor". Careless reaction to 
"is" permits the false assumption that the com- 
mon meaning given to the symbol is true with- 
out qualification for a particular case. 
Quotation Marks. Many terms in everyday 
language have prescientific metaphysical or 
structural implications. A rule of general seman- 
tics is that such words as "mind" or "race" 
should be put in quotation marks as a reminder 
that they are not to be trusted. 

Hyphens. Words tend to separate what in real- 
ity are not separate entities. Hyphens are used 
often in genera! semantics to connect words 
designating aspects of reality which are con- 
nected rather than separate. For example, the 
American theoretical physicist Albert Einstein 
showed that space and time should be thought 
of in terms of "space-time" and not as individ- 
ual entities. 

The principles of general semantics are ap- 
plied in many fields, including education, psy- 
chotherapy, business administration, advertis- 
ing, and the law. Some philosophers and 
philologists, however, criticize general seman- 
tics on the grounds that it does not satisfy the 
tests of rigorous scientific method. 

HISTORY 

Semasiology is older than either semiotics or 
general semantics, and on the whole it devel- 
oped independently of those bodies of theory. 
In 1883 the French philologist Michel Jules Al- 
fred Breal (1832-1915) proposed a science of 
significations to discover the laws which deter- 
mine the transformation of the senses of expres- 
sions, including their origin and obsolescence. 
The French philologist Arsene Darmesteter 
wrote a pioneer work in this field entitled La Vie 
des Mots Etudiee dans Leurs Significations 
("The Life of Words Studied According to their 
Significance" 1887). 

In 1897 appeared Br6a!'s major contribution 
to semasiology, entitled Essaf de S&mantique; 
Science des Significations (Eng, trans., Studies in 
the Science of Meaning, 1900). In his Cours de 
Linguistique Ginirale (1916; Eng. trans., Course 
in General Semantics , 1966), the Swiss philolo- 
gist Ferdinand de Saussure (1857-1913) makes 
the distinction between the language system (fa 
langue ) and that language as used by individ- 
uals (la parole). The voluminous literature on se- 
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masiology appearing in learned journals dem- 
onstrates that modern semasiologists continue 
to search for scientifically established laws of 
change of meaning in terms of the relation be- 
tween the sign and the thing signified. A thor- 
ough and scholarly review of semasiology is 
contained in The Principles of Semantics (2nd 
ed 1959) by the British philologist Stephen U II- 
mann (1914- ). 

Later 20th Century Developments. The 
movements important in semantics are closely 
related in time and basic concerns. In the early 
part of the 20th century a new emphasis in stud- 
ies of the nature of meaning was inaugurated by 
the British author Viola Welby in What Is Mean- 
ing? Studies in the Development of Significance 
(1903). Viola Welby was dissatisfied with what 
she called the senseless formalism of the teach- 
ing methods then current. Consequently she 
formulated a theory of what she termed "signi- 
fies", that is, a general theory of meaning, as a 
method of training to create a new attitude to- 
ward experience, upon which all language is 
based. The British philosophers Alfred North 
Whitehead and Bertrand Arthur William Russell 
in their monumental work on logic and mathe- 
matics, Principia Mathematics (1910), pointed 
out that ambiguities of language conceal certain 
''illegitimate totalities'', which, undetected, lead 
to "vicious circle fallacies". Whitehead's and 
Russell's analyses in turn influenced the logical 
positivist school of philosophy, known also as 
the Vienna circle. The Austrian philosopher 
Ludwig Wittgenstein, a leader of this school, 
showed through logical analysis in his major 
work Tractatus Logico-Philosophicus (1921) that 
practically all the traditional problems of philos- 
ophy arose from the lack of understanding of 
what he referred to as the "logic of our lan- 
guage". In their book The Meaning of Meaning 
(1923), the British psychologist and educator 
Charles Kay Ogden (1889-1957) and the British 
literary critic, semanticist, and educator Ivor 
Armstrong Richards continued the work of Viola 
Welby by introducing into the study of meaning 
fresh perspectives drawn from psychology, an- 
thropology, and the physical sciences. 

Basic Texts. Recent developments in semiotics 
in large part resulting from investigations cited 
in the foregoing may be found in the works of 
the American philosophers Charles William 
Morris (1901- ), especially Signs , Language and 
Behavior (1948), Rudolf Carnap (1891- ), es- 

pecially Introduction to Semantics (1942), For- 
malization of Logic (1943), and Meaning and 
Necessity (1947 and 1956). 

The fundamental texts for general semantics 


are the works of the American scientist Alfred 
Korzybski, especially The Manhood of Human- 
ity (1921) and Science and Sanity; an Introduc- 
tion to non-Aristotelian Systems (1933). Applica- 
tions and further development of Korzybski's 
basic investigations are found in a number of 
sources. Among these are The Power of Words 
(1954), by the American writer Stuart Chase 
(1888- ); Language in Action (1941; ex- 

panded in 1949 under the title Language in 
Thought and Action), by the American educator 
and writer Samuel Ichiye Hayakawa (1906- ); 

People in Quandaries: The Semantics of Per- 
sonal Adjustment (1946), by the American writer 
Wendell johnson (1906-65) and two works by 
the American mathematical biologist and se- 
manticist Anatol Rapoport (1911- ), namely, 

Science and the Coals of Man: A Study in Se- 
mantic Orientation (1950) and Operational Phi- 
losophy (1953). The most recent statements by 
writers on general semantics may be found in 
Language, Thought , and Reality (1956), selected 
writings of Benjamin Lee Whorf (1897-1941), 
edited by J. B. Carroll, and in Our Language and 
Our World (1959), edited by Hayakawa. Current 
viewpoints on general semantics are expressed 
in the quarterly journal ETC., published by the 
International Society for General Semantics. 

See separate biographies on most of the per- 
sons for whom life data is not given. R.E.B. 
SEMARANG, city and port in the Republic of 
Indonesia, and capital of Central Java Province, 
on the n. coast of the island of java, on the Java 
Sea, at the mouth of the Semarang R., about 250 
miles s.E. of Djakarta. It is a major seaport and 
commercial center for central Java, with an ex- 
cellent harbor that is, however, accessible only 
in the dry season. The city has shipyards, rail- 
road workshops, and industries in which ma- 
chinery, electrical equipment, shoes, textiles, 
and glass are manufactured. The chief exports 
are sugar, copra, tobacco, coffee, and rubber. 
Pop. (1971) 646,590. 

SEMELE, in Creek mythology, the daughter of 
Cadmus and Harmonia, King and Queen of 
Thebes, and the mother of the god Dionysus 
(qq.v.). Hera, the jealous wife of Zeus (qq.v.), 
realizing that her husband was madly in love 
with the Theban princess, tricked Semele into 
asking to see Zeus in his full splendor. Bound by 
an oath, Zeus appeared before the unfortunate 
woman in all his glory. As Semele gazed upon 
the wondrous sight she was consumed by the 
lightning bolts of the god. Zeus was able to res- 
cue her child, Dionysus, from the ashes, how- 
ever, and he hid the fetus in his side until it was 
time for it to be born. Later the young god res- 
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cued Semeie from the underworld and brought 
her to Olympus (q.v.) to live among the gods. 
SEMENOV, Nikolai Nikolaevich (1896- ), 

Soviet physical chemist, born in Saratov, and 
educated at the University of Petrograd, now 
Leningrad State University. He became assistant 
professor of chemistry at the Leningrad Poly- 
technic Institute in 1920 and later became pro- 
fessor. He became director of the Institute of 
Chemical Physics in Moscow in 1931, and was 
elected to the U.S.S.R. Academy of Sciences in 
1932. He was appointed professor at the Mos- 
cow State University in 1944. Semenov made 
notable theoretical contributions in the field of 
kinetics of chemical chain reactions, for which 
he shared the 1956 Nobel Prize in chemistry 
with the British chemist Sir Cyril Norman Hin- 
shelwood (q.v,). The results of his research were 
applied in many industrial fields and are of great 
significance in the development of rocket fuels. 
He was awarded five orders of Lenin and in 1958 
was elected member of the Royal Society of 
England. He became an honorary life member 
of the New York Academy of Sciences in 1962, 
and is the author of several books including 
Chain Reactions (1934), and Some Problems of 
Chemical Kinetics and Reactivity (1954; Eng. 
trans. 1959). 

SEMICONDUCTOR. See Silicon; Transistor. 
SEMINOLE, city of Oklahoma, in Seminole 
Co., about 48 miles s.e. of Oklahoma City. The 
trade center for the surrounding oil region, the 
area produces cotton, poultry, and dairy prod- 
ucts. Manufactures include machine-shop prod- 
ucts and oil-field supplies. It is the site of Semi- 
nole Junior College, founded in 1931. Settled in 
1890, Seminole was incorporated as a town in 
1908. With the discovery of oil in 1926, Seminole 
was chartered as a city. Pop. (1960) 11,464; 
(1970) 7878. 

SEMINOLE WARS, two wars between the 
Seminole Indians and the United States, the first 
from 1817 to 1819 and the second from 1835 to 
1842. The Seminole Indians were related to the 
Creek (q.v.) Indians but had withdrawn from 
the main body of that tribe in the mid-18th cen- 
tury. They occupied lands in northern Florida 
that were coveted by American settlers in the 
neighboring State of Georgia, although Florida 
at the beginning of the 19th century belonged 
to Spain; see Florida; History. Another cause for 
dissension was the Seminole practice of giving 
refuge to fugitive slaves from Georgia and South 
Carolina. 

While the U.S. was fighting the War of 1812 
(q.v.) with Great Britain, a series of incidents led 
to an increase in hostility between the U.S. and 
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the Seminole. In 1817 the first Seminole War 
was begun when the American general (later 
President) Andrew Jackson (q.v.) was sent with 
an army to Florida to quell the Seminole and 
seize that territory from Spain. After destroying 
several Indian settlements, General Jackson cap- 
tured the city of Pensacola (q.v.) in May, 1818, 
and deposed the Spanish government. Florida 
became U.S. territory in 1819 and colonists en- 
tered from the north, causing the Indians to 
move south into regions unsuitable for their ag- 
ricultural economy. In 1823 the Seminole offi- 
cially ceded most of their former tribal lands to 
the U.S. and in 1832, by the treaty of Paynes 
Landing, the tribe was bound to move to terri- 
tory west of the Mississippi R. within three 
years. Widespread opposition to this treaty, 
headed by the Seminole leader Osceola (q.v.), 
led to the outbreak of the second Seminole 
War. In 1837 Osceola was captured while under 
a flag of truce, but the war, which for the U.S. 
was extremely costly in both troops and reve- 
nue, continued until the Seminole finally sur- 
rendered in 1842. The majority of the tribe was 
then moved to the present-day State of Okla- 
homa, where their descendants were estimated 
in 1969 to number about 7000. A small group, 
however, remained in the Everglades (q.v.) of 
southern Florida. Their descendants, who did 
not sign a peace treaty with the U.S. until 1935, 
were estimated in 1969 to number about 960. 
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see AMERICAN Indians: Indians of the United 
States and Canada: Southeastern Area. 
SEMIPALATINSK, city and port of the Soviet 
Union, in the Kazakh S.S.R., and capital of Semi- 
paiatinsk Oblast, on the Irtysh R., about 330 
miles s. of Novosibirsk. The city is in a rich agri- 
cultural district, and it is a major river port and a 
trading center for wool, livestock, and tallow. 
Nickel and chromium are mined in the vicinity. 
The principal industries in the city include 
meat-packing and the manufacturing of leather, 
silk, sheepskin products, alcoholic beverages 
and flour. Semipalatinsk was founded in 1718. 
Pop. (1970) 236,000. 

SEMITES, term first used toward the end of the 
18th century for peoples listed in the Bible 
(Gen. 10:21-32) as descended from Shem, the 
eldest son of the Biblical patriarch Noah (qq.v.). 
Today, however, the term "Semite" is a linguis- 
tic, not a racial, classification; it refers to peo- 
ples who spoke or speak any of the Semitic lan- 
guages (q.v.). Ancient peoples grouped under 
this term include those inhabiting Aram, As- 
syria, Babylonia, Canaan (including the He- 
brews), and Phoenicia (qq.v.). The best-known 
modern peoples speaking Semitic languages are 
the Arabs and Jews (qq.v.); see Arabic Language 
and Literature; Hebrew Language . 

The original homeland of the Semites is not 
definitely known. Scholars think it probably was 
in southwestern Asia, and some even locate it 
specifically in Arabia (q.v.). Evidence uncovered 
by archeologists indicates that Semitic-speaking 
peoples were scattered over Mesopotamia (q.v.) 
before the establishment of urban culture there; 
and it is thought that waves of Semitic nomads, 
beginning presumably in prehistoric times, suc- 
cessively swept over the deserts westward into 
the Fertile Crescent. Today, the Semitic-speak- 
ing peoples (chiefly Arabs) are concentrated in 
the Middle East and northern Africa. Their influ- 
ence, however, in recent historic times has been 
extended by the Jews as far as Europe and 
America, and by the Arabs into Africa south of 
the Sahara and eastward to the subcontinent of 
India. 

Semitic peoples have been credited with in- 
venting the alphabet (q.v.). The three major 
monotheistic religions, Christianity, Islam, and 
Judaism (qq.v.), were born in their midst. 
SEMITIC LANGUAGES, family of highly in- 
flected languages, now spoken principally in the 
Middle East and north Africa; see Inflection. 
These languages have marked affinities with 
the so-called Hamitic languages (q.v.) spok- 
en in parts of north Africa, and together 
they form coordinate branches of the Afro-Asi- 


atic linguistic family ( see African Languages). 

Compared to the territory throughout which 
the Indo-European languages are spoken, the 
area of Semitic speech is exceedingly limited. 
Except for modern Arabic and modern Hebrew, 
which have been carried by Arabs and Jews to 
far-flung parts of the world, the region within 
which the Semitic languages prevail is bounded 
on the west by the Mediterranean Sea, on the 
east by the Euphrates R., on the north by the 
Taurus Mts., and on the south by the Indian 
Ocean. Because of the narrowness of these con- 
fines the various Semitic tongues are much 
more closely related to one another than are the 
Indo-European languages. 

Characteristics and Divisions. Salient charac- 
teristics of the Semitic languages are: (1) root 
words formed of three consonants; (2) the use 
of prefixes, suffixes, infixes, and inflectional 
endings to denote precise variations in the 
meaning or relations of words; (3) substantial 
agreement in the formation of noun and verb; 
and (4) the use of consonants alone, notably h, 
n, sh, and t, in the formation of prefixes and suf- 
fixes. 

No less than three distinct types of Semitic 
writing are found, namely: the cuneiform (q.v.) 
characters of Babylonia and Assyria, which, orig- 
inating from pictographs (see Hieroglyphics), 
gradually became wedge-shaped; the North Se- 
mitic alphabet, from which the various later Ar- 
amaic { see Aram) and North Arabic alphabets 
were derived; and the South Semitic alphabet, 
used by Himyarites, Minaeans, and Sabaeans, 
from which the Ethiopic alphabet was derived. 
The earliest genuine alphabet was probably de- 
veloped in the Semitic languages. 

Philologists divide the Semitic languages into 
various branches and subgroups. The only living 
Semitic languages are modern Hebrew (mainly 
used in Israel), a few remnants of other 
subgroups, and the youngest subgroup, Arabic. 
The accepted distribution of the Semitic lan- 
guages, omitting minor dialects, is as follows: 

1. EAST SEMITIC. Generally known as Akkadian, the 
language of the Babylonian and Assyrian cuneiform 
inscriptions,- used principally in ancient Babylonia, 
Assyria, and Chaldea. 

2. WEST SEMITIC 

A. North or Northwest Semitic. The ancient languages 
of Mesopotamia and Syria-Palestine, usually divided 
into an earlier and a later group: 

1. The Canaanite dialects, of which Hebrew, 
Phoenician, and Ugaritic are the most important. 
5ee CANAAN. 

2. Aramaic, the most widely spread language of 
western Asia for many centuries before and after 

Continued on page 248 
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the Christian era. The Aramaic group includes a 
large number of dialects, the most important being 
Syriac (sometimes called eastern Aramaic), a 
Christian literary dialect of northwestern Meso- 
potamia. Other eastern dialects are Mandaean 
and the language of the Babylonian Talmud. 
Western Aramaic includes Nabataean, Palmyrene, 
Judaean Aramaic (in the post-Biblical writings of 
the Palestine Jews), and the Christian Aramaic 
dialect of Palestine. Neo-Aramaic survives today 
in a few communities of Syria, Mesopotamia, and 
Armenia. 

B. South or Southwest Semitic. The ancient languages 
of Arabia and their modem subgroups. These are 
divided into: 

1. Northern Arabic, the literary Arabic of the medi- 
eval Muslim world, modern literary Arabic, and 
the dialects spoken today principally in the Arab 
countries of the Middle East (Egypt, Iraq, Jordan, 
Lebanon, Saudi Arabia, and Syria), in north 
African and In large parts of the African continent. 

2. South Arabic, the ancient inscriptional dialects of 
South Arabia (such as Minaean, Sabaean); and 
modern South Arabic, which includes the dialects 
spoken on the islands of Socotra and Mahra. 
Several languages of Ethiopia form a subgroup of 
ancient South Arabic,- these are Geez, the medi- 
eval literary language of Abyssinia (now Ethiopia), 
and several modern Ethiopic languages such as 
Amharic, Harari, Tigre, and Tigrinya. 


Influences. Of all the Semitic language 
groups, Babylonian-Assyrian provides the most 
ancient literature; see Babylonian Language and 
Literature. The Aramaic group is distinguished 
by the large number of its subdivisions and by 
the comparatively large territory over which 
these subdivisions were spread at an early pe- 
riod. The area in which Aramaic prevailed was 
almost coextensive with the total range of Se- 
mitic speech. See Bible; Syriac Language and Lit- 
erature; Targum. 

Of the closely related Hebrew and Phoeni- 
cian language groups the Hebrew is decidedly 
most important. See Hebrew Language; Phoeni- 
cian Language. 

The chief representative of the southern 
branch of the Semitic languages is Arabic, 
which has far exceeded all other Semitic 
tongues in the breadth of its influence. See Ara- 
bic Language and Literature. 

Ethiopian literature composed in the dead 
Geez language dates from the introduction of 
Christianity into Ethiopia in the 4th century a.d., 
is almost exclusively religious, and consists 
mainly of devotional verse, homilies, and lives 
of the saints. 

See also Semites. For further information on 
branches and subgroups of specific Semitic lan- 
guages see separate articles on those mentioned 
but not cross referenced in this article. 
SEMMELWEIS, Ignaz Philipp (1818-65), Hun- 
garian obstetrician, born in Buda (now part of 
Budapest), and educated at the universities of 
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Pest (now in Budapest) and Vienna. While 
working as assistant professor in the maternity 
ward of the Vienna genera! hospital, he discov- 
ered a relationship between the incidence of 
puerperal fever (q.v.), which caused many 
deaths among patients in lying-in wards, and 
examination by student doctors. The fever was 
prevalent in wards in which patients were ex- 
amined by students who had only perfunctorily 
washed their hands immediately after working 
in the dissecting room. He further observed that 
the symptoms of a colleague who had died from 
the infection of a cut received during a dissec- 
tion were the same as those of women who had 
died of puerperal fever; he concluded that pu- 
erperal fever was septic and contagious. By rig- 
idly enforcing antiseptic measures, such as 
washing the hands with chlorinated lime before 
examining patients, Semmelweis reduced the 
maternal mortality rate due to puerperal fever at 
the Vienna general hospital from 12.24 percent 
to 1.27 percent in two years. Semmelweis never- 
theless encountered great opposition from his 
colleagues in Vienna and went to the University 
of Pest, at which in 1850 he became professor of 
obstetrics. During his six years of service at Pest 
the maternal mortality rate at the university hos- 
pital due to puerperal fever was reduced to 0.85 
percent. Semmelweis then went into private 
practice, but his health was undermined by the 
continued failure of his medical colleagues to 
accept the findings of his pioneer work in anti- 
sepsis in surgery. He died of a septic disease 
caused by a cut on his hand. His greatest work is 
Die Atiologie, der Begriff, und die Prophylaxis 
der Kindbettfiebers (''The Causes, Understand- 
ing, and Prevention of Childbed Fever", 1861). 
SEMMERING PASS, mountain pass of Austria, 
in the Eastern Alps, about 50 miles s.w. of 
Vienna, and 3215 ft. above sea level. The Sem- 
mering railroad passes through a tunnel 1 mi. 
long, 275 ft. below the summit. The first moun- 



SENECA 


tain railroad in the world, it went into operation 
immediately after the tunnel was completed in 
1854. 

SEMMES, Raphael (1809-77), American naval 
officer, born in Charles County, Md. He distin- 
auished himself in the Mexican War (q.v.) as a 
commander in the United States Navy. In 1861, 
a t the outbreak of the American Civil War, he 
resigned his commission and joined the Con- 
federate navy. He was commissioned as com- 
mander of the converted packet steamer Sum- 
ter, with which he caused great damage to U.S. 
merchant shipping, mainly off the coast of 
South America. In 1862 he assumed command 
of the warship Alabama , and he executed many 
daring raids until his ship was sunk by the U.S.S. 
Kearsarge off Cherbourg, France, in 1864. Re- 
turning to America, Semmes was appointed rear 
admiral of the Confederate fleet on the James 
R v in Virginia, until the end of the war. His 
books include Memoirs of Service Afloat During 
the War Between the States (1869). See Civil 
War, The American. 

SEMPACH, town of Switzerland, in Lucerne 
Canton, 7 miles n.w. of Lucerne (Luzern), on the 
E. shore of the Lake of Sempach. The town is fa- 
mous as the site of a decisive battle in the Swiss 
struggle for independence from Austrian rule, 
won on July 9, 1386, by the confederated Swiss 
over Leopold III, Duke of Austria (1351-86); see 
Switzerland: History . Pop. (est.) 1275. 

SENATE OF THE UNITED STATES. See Con- 
gress of the United States: The Senate. 

SENDAI, city in Japan, and capital of Miyagi 
Prefecture, on the E. coast of the island of Hon- 
shu, 190 miles n.e. of Tokyo. The city is impor- 
tant as a trading center for salt and fish. The 
principal industries include the manufacture of 
beer, silk, pottery, and lacquer ware. Sendai is 
the seat of Tohoku Imperial University, founded 
in 1907, and the Industrial Art Research Institute, 
founded in 1928. Of cultural interest in the city 
are the ruined 17th-century castle on Aoba Hill, 
the Rinnoji horticultural park, and the Osaki Ha- 
chiman shrine, that has been designated a na- 
tional treasure. Matsushima, an island that is 
one of the classical scenic sites of Japan, is 11 
mi. from Sendai. Pop (1970) 545,000. 

SENECA, Lucius Annaeus (4 b.c,?-65 ad), 
Roman philosopher, dramatist, and statesman, 
known as Seneca the Philosopher, born in Cor- 
doba, Spain, and educated in Rome. He was the 
son of the Roman rhetorician Marcus (Lucius) 
Annaeus Seneca (54 b.c,?-39 a.d.), known as Sen- 
eca the Elder or Seneca the Rhetorician. Lucius 
Annaeus Seneca received thorough training in 
rhetoric and philosophy, and he was deeply in- 


fluenced by the teachings of the Stoics (see 
Stoicism), whose doctrines he later developed. 
In 49 a.d. Seneca was made a praetor (q.v.) and 
appointed tutor to Nero, the son of the Roman 
emperor Claudius (qq.v.). Upon the death of 
Claudius in 54, Nero became emperor, and 
much of the decency and moderation of the 
first five years of his rule, the so-called quin- 
quennium Neronis, was the result of the sane 
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guidance of Seneca and Sextus Afranius Burrus 
(d. 62 a.d.), Roman commander of the Praetorian 
Guard. By 62, however, Seneca had lost all con- 
trol over the emperor. The great wealth that 
Seneca had amassed aroused the jealousy of 
Nero, who attempted unsuccessfully to have 
him poisoned. Seneca, by this time in retire- 
ment, devoted himself to philosophical study 
and writing. In 65, however, he was implicated 
in a conspiracy to kill Nero, led by Roman ple- 
beian Gaius Calpurnius Piso (d. 65 a.d.), and he 
committed suicide by imperial order. 

The Influence of his Works. Seneca was one 
of the most eminent writers of the so-called Sil- 
ver Age of Latin literature and well represents 
the artificial and epigrammatic style of the pe- 
riod; see Latin Literature: The Silver Age. His 
orations and several scientific works are lost, 
but his extant writings are numerous and in- 
clude the Apocolocyntosis Divi Claudi ('The 
Pumpkinification of the Divine Claudius", 
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about 54 a.d.), an amusing but unkind satire on 
the deification of Claudius; seven books of 
Quaestiones Naturales, dealing with meteorolo- 
gy and astronomy (qq.v.), but also drawing mor- 
al lessons and attacking luxury and immorality; 
Epistulae ad Lucilium (63-64), 124 letters ad- 
dressed to a friend; and several Stoic treatises on 
subjects such as anger (41-44), tranquillity of 
mind, and philosophical retirement (55-56). 
Seneca also wrote nine tragic dramas in verse 
that are all free adaptations of ancient Greek 
legends; see Drama: Roman Drama. 

Seneca is considered one of the outstanding 
Stoic philosophers of Rome; his interests were 
chiefly ethical, but his beliefs were more spiri- 
tual than those of the earlier Stoics. His verse 
tragedies exerted a profound influence upon the 
history and development of tragic drama in Eu- 
rope when they were revived during the Renais- 
sance (q.v.). Later dramatists were attracted to 
Seneca by his ornate and rhetorical style, his 
regularity of form, his sensational themes of 
crime, horror, and revenge, his reflective and in- 
trospective qualities, and the Stoic fatalism of 
his characters. Seneca's tragedies exerted an in- 
estimable influence upon Italian and French 
classical drama during the Renaissance, and 
upon English tragedy of the Elizabethan period 
(see English Literature). At least one of his 
plays, Oedipus , has been produced successfully 
in modern times. 

SENECA INDIANS. See Iroquois. 

SENECA LAKE. See Finger Lakes. 

SENEGAL, river in w. Africa, forming the 
boundary between the republics of Senegal and 
Mauritania. The river is about 1000 mi. in length. 
It has two main sources, the Bafing and the Ba- 
khoy, which meet at Bafulabe, in Mali. From 
there the Senegal flows n.w., w., and s.w., reach- 
ing the Atlantic Ocean near Saint-Louis, Sen- 
egal. The river is navigable from the Atlantic 
Ocean to Podor, Senegal, all year long, and to 
Kayes, Mali, during the rainy season. 

SENEGAL, REPUBLIC OF, republic in West 
Africa, bounded on the n. by Mauritania, on the 
E. by Mali, on the s. by Guinea and Guinea-Bis- 
sau, and on the w. by the Atlantic Ocean. The 
Gambia forms an enclave along the Gambia R. 
extending into Senegal from the Atlantic a dis- 
tance of about 200 mi. Senegal lies approxi- 
mately between lat. 12°20' N. and lat. 16°40 / N. 
and between long. 11°20' W. and long. 17°30' 
W. The total area is about 76,080 sq.mi. 

THE LAND 

Most of Senegal is an undulating plain, only ris- 
ing above 1500 ft. in the S.E., at the foothills of 
the Futa Jalion Mts. The main rivers are the Sen- 
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egal, Saloum, Gambia, and Casamance, all of 
which are navigable in the lower courses. Sen- 
egal has a tropical climate with a dry season 
from November to June and a wet season from 
June to October. Annual rainfall varies from 
more than 55 in. in the s. to less than 15 in. in 
the n. 

Natural Resources. Resources are predomi- 
nantly agricultural. Mineral resources include 
aluminum phosphate and calcium phosphate. 
The southern section has mangrove swamps, oil 
palms, and heavy stands of mahogany, teak, and 
bamboo. Elsewhere, the vegetation consists of 
savanna grass, with scattered clumps of trees 
and spiny shrubs. The lion, leopard, and hippo- 
potamus are numerous. 

THE PEOPLE 

The population is almost entirely black African. 
The main ethnic groups are the Fu!a (q.v.), Wo- 
lof, Serer, and Tukulor. 

Population and Political Divisions. The 

population of Senegal (1961 census) was 3,1 09,- 
840; the United Nations estimated (1975) 4/140,- 
000. The overall density was 55 per sq.mi. (U.N. 
est. 1974), but most of the population is concen- 
trated in the w. and central regions. The popula- 
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includes about 50,000 foreigners, mainly 
Europeans, Syrians, and Lebanese. 

Principal Cities. The main c.ties are Dakar 
p 0 p 1971, 581,204), the capital, and Kao- 
lack (96,238), Thies (90,456), Saint-Louis (81,204), 
and Rufisque (48,101). 

Religion and Language. About 76 percent of 
the population is Muslim, and about 14 percent 
' 0 „ ow traditional animist beliefs. About 10 per- 
cent of the population is Christian, mainly Ro- 
man Catholic. French is the official language. 
Wolof is the most widely understood among the 
numerous African languages. 

Education. Education is based on the French 
system (see France: The People: Education ), and 
In theory is compulsory for all children between 
the ages of six and fourteen. About 50 percent 
of the school-aged population were attending 
school in the mid-1970's. The University of Da- 
kar, founded in 1957, has a noted research insti- 
tute for studies of Black Africa. 

Culture. The best-known aspect of Senegalese 
culture is the love of poetry. French influences 
are very strong. Leopold Sedar Senghor (q.v.), 
president of Senegal, is a distinguished poet and 
philosopher. 

THE ECONOMY 

Although overwhelmingly agricultural, Senegal 
hasagrowing industrial sector. Since the end of 
World War II France has provided substantial 
technical and economic assistance, largely on a 
grant basis, and important assistance has been 
provided by the European Economic Commu- 
nity (q.v.) and by the World Bank. Recent an- 
nual budget figures balanced revenues and ex- 
penditures at approximately $250,000,000. 
Agriculture. Agriculture occupies about 87 
percent of the population. Senega! is among the 
world's largest producers of peanuts, which ac- 
count for about 35 percent of the export earn- 
ings, while peanut-oil mills provide 40 percent 
of the industrial turnover. The bulk of the pea- 
nut crop is bought by France. Attempts are 
being made to diversify the economy. Annual 
production in the mid-1970's included some 
760,000 tons of groundnuts, 580,000 tons of mil- 
let, 138,000 tons of manioc, and 70,000 tons of 


rice. 

Mining and Manufacturing. Phosphates are 
the principal mineral product of Senegal. In the 
mid-1970's annual output included about 1,533,- 
000 tons of lime phosphate. Industrial produc- 
tion in the mid-1970's included about 129,000 
tons of peanut oil and about 296,000 tons of ce- 
ment. A major proportion of the country's con- 
tinuing five-year plan is devoted to the further 
expansion of the industrial sector. 


Commerce and Trade. The unit of currency 
in Senegal is the C.F.A. franc (233.5 C.F.A. francs 
equal U.S.$1; 1976). Exported goods in the mid- 
1970's amounted to about $360,000,000 annually, 
and imported goods to about $449,000,000. The 
chief exported products included peanut oil 
and oilcake, phosphates, and fish. 
Transportation and Communications. The 
two main rail lines connect Dakar with Saint- 
Louis on the Senegal R. and with Mali. One road 
crosses Gambia, linking the n. and s. parts of 
Senegal. Domestic and regional shipping trade 
is centered at the port of Dakar. Submarine ca- 
bles connect Dakar with Europe and with other 
major cities of w. Africa. 

GOVERNMENT 

Under the 1970 constitution, Senegal's chief ex- 
ecutive is a president, who is popularly elected 
to a renewable five-year term. The president ap- 
points a cabinet, headed by a prime minister. 
Legislative power is vested in a unicameral par- 
liament, the 100-member National Assembly, 
whose members are elected to five-year terms. 
The leading political party in the country is the 
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SENEGAL, REPUBLIC OF 


the region now occupied by Senegal. About 500 
a.d. Wolof and Serer peoples entered the coun- 
try from the n.e. In the 9th century Tukulor set- 
tled in the Senegal R. valley, and the powerful 
Tekrur state of the Tukulor dominated E. Senegal 
from the 11th to the 14th century. In the 15th 
century the Woiof established the decentralized 
Jolof empire near the coast, and it lasted into 
the 19th century. 

Hanno (q.v.), a Carthaginian navigator, seems 
to have visited the coast of Senegal in the early 
5th century B.C., and subsequently commercial 
ties between the coast and the Mediterranean 
world may have been established. Modern trade 
links between Senegal and Europe were forged 
after Portuguese explorers reached the mouth of 
the Senegal R. and Cape Verde in 1444-45 a.d. 
The Portuguese exchanged cloth and metal 
goods for gold dust, gum arabic, and ivory. - 

Around 1600 the Portuguese were displaced 
by the Dutch and French, and by 1700 the 
French dominated trade along the coast. As di- 
rector of the Royal Company of Senegal from 
1697 to 1720, Andre Brue extended French influ- 
ence far into the interior. But most Franco-Afri- 
can trade continued to be handled by African 
middlemen, who brought goods to the French 
settlements at the coast. Following Brue's depar- 
ture French activity declined, partly because of 
the growth of the Fula state of Futa Toro along 
the lower Senegal R. 

Under Captain Louis Faidherbe (1818-89), 
who was governor of Senegal from 1854 to 1865 
(except for 1862), French control of the interior 
was forcefully extended and consolidated. In 
1895 Senegal officially was made a French col- 
ony, administered from Saint-Louis. In 1902 gov- 
ernment headquarters were shifted to Dakar, 
which was also the capital of French West Africa 
(q.v.). Under the French, Senegal's economy was 
developed around the cultivation of peanuts for 
export. 

Along with French residents, the black Afri- 
cans of Saint-Louis and Goree (an island near 
Dakar) had elected a deputy to the French Na- 
tional Assembly during 1848-52 and again after 
1871, when they were joined by the inhabitants 
of Dakar and Rufisque. (Later, in 1946, citizens 
of the entire colony were enfranchised.) In 1914 
the first black African, Blaise Diagne, was 
elected to the French parliament, and he served 
until 1934. After World War II a territorial assem- 
bly was established in Senegal, and politics in 
the colony were dominated by Lamine Gueye 
(1891-1968) and Leopold Sedar Senghor (q.v.). 

In 1958 Senegal was granted almost complete 
internal autonomy, and in June, 1960, it became 
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fully independent as part of the Mali Federation 
which joined Senegal with the Sudanese RenyK 
lie (now Mali). On Aug. 20, 1960, Senegal with 
drew from the federation and became a se- 
rate republic. Senghor was elected the 
president of Senegal; he was reelected in 
1968, and 1973. Following an alleged coup d'etat 
attempt in 1962 by Prime Minister Mamadou 
Dia (1910- ), the powers of the president were 

greatly increased under a new constitution that 
went into effect in 1963. Presidential power wa< 
reduced somewhat by the constitution of 197Q 
but Senghor remained the dominant figure in 
Senegalese political life. Under his regime the 
country made progress in diversifying its econ- 
omy, but income from foreign sales of peanuts 
remained crucial. At times, notably in 1968 and 
1973, students staged large demonstrations to 
protest the concentration of power in Senghor's 
hands. 

SENGHOR, Leopold Sedar (1906- ), Sene- 
galese political leader and poet, born in joal, 
French West Africa (now Senegal), and edu- 
cated at the University of Paris. He began teach- 
ing (1935) in a lycee, or secondary school, in 
Tours, France. During World War II he served in 
the French army and was captured by the Ger- 
mans, who held him prisoner from 1940 to 1943. 
After his release Senghor taught in a Paris lycee 
(1944-48) and at the National College of France 
Overseas, in Paris (1948-58). 

Senghor became active politically shortly after 
the war. First elected to the general council of 
Senegal in 1946, he worked consistently for Sen- 
egalese independence. Senghor served simulta- 
neously (1946-58) as a Socialist Party deputy for 
Senegal in the French National Assembly. In 
1960 Senghor became the first president of Sen- 
egal; see Senegal, Republic of: History . 

Called Africa's leading intellectual, Senghor 
has published poetry and articles on both litera- 
ture and politics. His first volume of poetry, 
Chants d'Ombre ("Shadow Songs"), was pub- 
lished in Paris in 1945 to critical acclaim. Four 
volumes of poetry in French, eloquent expres- 
sions of black African life, followed. Among the 
works of Senghor published in English are Se- 
lected Poems (1964), On African Socialism 
(1964), and Prose and Poetry (1965). See also Af- 
rican Literature: Contemporary Literature , 
SENILITY. See Geriatrics. 

SENIORITY SYSTEM, in government and in 
labor-management relations in the United 
States, policy, either traditional or explicit, 
whereby seniority and its prerogatives are ac- 
corded an official or employee on the basis of 
continuous service. 
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United States Congress. A seniority system is 
traditional in the United States Congress, where 
|| determines the relative status of a Representa- 
tive or Senator in respect to important commit- 
tee appointments; see Congress of the United 
States. Although the system, also known as the 
seniority rule, is not a formal, written regulation, 
it is rarely violated in either House of Congress. 

has been observed in the United States Senate 
since 1346 and in the United States House of 
Representatives since 1910. Under the system, 
each member of Congress has priority for a 
committee position, and certain other preroga- 
tives, solely or principally on the basis of his 
i ef )gth of service on a committee or in his 
House. Ordinarily, a committee member, once 
appointed, may not be removed without his 
consent. Within committees themselves, the ex- 
tremely important and influential chairmanships 
are also determined by seniority principles. 

A typical example of the seniority system at 
work is the practice of appointing as committee 
chairman, in either House, the majority-party 
member with the longest continuous tenure on 
that committee. Assigned first to the bottom of 
his party's list on a committee, the member 
moves upward as those above him die, retire, 
resign, or are defeated for reelection. Custom 
further dictates that a committee chairman may 
not be deposed without his consent unless his 
party loses its majority; in that case, the most 
senior committee member from the opposing 
party succeeds to the chair. A member of Con- 
gress may head only one standing committee; if 
eligible for another chairmanship, he is usually 
given his choice between them. 

Very senior or long-standing members of a 
committee tend to dominate its subcommittee 
chairmanships, especially in the House of Rep- 
resentatives. Senior committee and subcommit- 
tee members are customarily appointed to so- 
called conference committees. Length of service 
in one's chamber is also taken into account in 
appointments to various commissions, allot- 
ment of office space and patronage, and proto- 
col matters. 

In spite of its general acceptance, there have 
been cases in which the seniority system has 
not been observed. In recent years, one com- 
mittee chairman was removed by House Demo- 
crats for alleged misbehavior, and three other 
Congressmen were stripped of their committee 
seniority for publicly supporting a Presidential 
candidate of another party. The seniority system 
has been criticized by some for the inherent pri- 
ority it gives to age over personal qualifications; 
and also because it tends to provide an advan- 


tage for representatives from virtually one-party 
States, who hold so-called safe seats, over those 
from States that have a higher electoral turn- 
over. 

Labor-Management Relations. Outside of the 
U.S. Congress, the system of seniority is also op- 
erative in labor-management relations, where 
the principle is basic to virtually all collective- 
bargaining agreements. It provides, in employ- 
ment policy, that all other things being equal, 
promotions are to be given to those with the 
longest record of continuous employment with 
a given firm. Similarly, if workers must be dis- 
missed as a result of business slumps or budget- 
ary cut-backs, those workers with the least sen- 
iority are to be the first released. The seniority 
principle has been criticized as retarding the ad- 
vancement of minority-group workers, but few 
unions or workers have proved willing to sur- 
render the length-of-service protection it af- 
fords. See Civil Rights and Civil Liberties; Labor 
RELATIONS. W.K. 

SENLIS, town of France, in Oise Department, 
on the Nonette R., about 33 miles n.e. of Paris. 
Senlis is a place of great antiquity, with walls 
erected in the Gallo-Roman period and a cathe- 
dral dating from the 12th century. Pop. (1970) 
11,169. 

SENNA, common name for the dried leaflets 
of several species of the genus Cassia , used in 
various medical preparations for purgatives. 
Alexandria senna, first introduced into Europe 
by the Arabs, consists of the leaves of C. acuti- 
folia, often adulterated with stems and pods of 
the same plant, and leaves of other plants. Tin- 
nivelly, or Indian senna, consists of the leaves of 
C. augustifoiia; the leaflets are larger and finer 
than those in the Alexandria senna, and are 
rarely adulterated. A common laxative prepara- 
tion of senna, called black draft or black dose, 
includes Epsom salt (q.v.) extract of licorice. See 
Cassia. 

SENNACHERIB (r. 705-681 b.c.), Assyrian king, 
son of King Sargon II (r. 722-705 B.c.). He was the 
originator of great public works, including the 
construction of canals and watercourses and the 
erection of a palace at Nineveh. For the princi- 
pal events of his reign, see Assyria. 

SENNETT, Mack (1884-1960), American mo- 
tion-picture producer and director, born Mi- 
chael Sinnott in Danville, Quebec Province, 
Canada. Sennett started his career working with 
the noted film director David Wark Griffith 
(q.v.). In 1901 he joined the staff of Biograph 
Studio. Between 1910 and 1929 Sennett made 
more than 1000 silent motion pictures. Sennett 
introduced slapstick comedy to American mo- 
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tion pictures. His films often included groups of 
beautiful young women, who came to be 
known as Sennett Girls. Sennett directed most 
of the famous silent-film comedians, including 
Charlie Chaplin, W. C. Fields, and Buster Kea- 
ton. He also created the famous Keystone Kops, 
a group of comical policemen who were fea- 
tured in a series of short films. 

SENSATION. See Psychology, Experimental. 
SENSES. See Special Senses. 

SENSITIVE PLANT. See Mimosa. 

SENTENCE, group of words expressing a com- 
plete thought. See Grammar: Parts of Speech ; 
Syntax. 

SENTENCE, judicial penalty. See Criminal Pro- 
cedure; Penology; Punishment. 

SENUSSI. See Sanusi. 

SEOUL, or KYONGSONG (Jap. Keijo), capital 
and largest city of the Republic of Korea, on the 
Han R., about 20 miles n.e. of Inch'on, its port on 
the Yellow Sea. The city is served by several rail- 
roads and an international airport is nearby. In 
the surrounding agricultural region apples, rice, 
soybeans, and wheat are grown. A financial and 
cultural center, the city also has plants produc- 
ing foodstuffs, leather goods, and textiles. Cul- 
tural centers include academies of arts and sci- 
ences, several libraries and museums, and nine 
universities. Landmarks include a bell tower 
containing a bronze bell inscribed with the date 
1468, and remnants of a stone wall, which once 
encircled the city. Much of the city was rebuilt 
after the Korean War (q.v.). 

Founded in 1392, Seoul served as the seat of 
government until 1910, when the country was 
annexed by Japan. The city became the capital 
of the Republic of Korea in 1948. Seoul was cap- 
tured by North Korean troops twice during the 
Korean War of 1950-53. Pop. (1970) 5,536,377. 
SEPAL. See Flower: Types of Flowers. 
SEPARATION, in the law of domestic relations 
in Great Britain and the United States, either a 
separation agreement, that is, a contract entered 
into between husband and wife by which they 
agree to live apart; or a judicial separation, a 
court degree which separates the parties to the 
marriage and provides for their living apart. Sep- 
aration does not dissolve the marriage relation- 
ship. See Husband and Wife. Compare Divorce. 


Separation agreements are commonly enters 
into when the husband and wife have separ 
or contemplate an immediate separation 
cause of incompatibility. The separation 
ment signed by the parties generally c 
provisions for the maintenance of the 
the husband as well as for a division of 
Although separation agreements al 


provisions for the custody and support 0 f c h 
dren, a court always has the power to chan ^ 
those provisions for the best interests 0 t>! 
children. An agreement that provides fora f* 
ture separation is illegal and void as against 
public policy. A reconciliation between hu;- 
band and wife after they have separated void; 
the separation agreement. 

A judicial separation is obtained by an action 
for separation instituted by the husband or wife 
against the other. The grounds for such an ac- 
tion, fixed by statute, are generally abandon- 
ment or desertion, failure of the husband to 
provide financial support, cruel and inhuman 
treatment, or such conduct as may render it un- 
safe for the plaintiff to cohabit with the defend- 
ant. In general, an action for separation cannot 
be instituted while a separation agreement is in 
force; a wife may, however, bring such an ac- 
tion if the agreement has been breached by the 
husband. The defendant may allege as a defense 
the misconduct of the plaintiff, and if the de- 
fense is established the judgment is entered in 
favor of the defendant. The separation decree 
provides for alimony for the wife and support 
and custody of the children. A separation de- 
cree may be revoked by court if both spouses 
apply and can prove their reconciliation. 
SEPARATION OF POWERS, concept of gov 
ernment in the United States whereby power is 
divided among the executive, judicial, and legis- 
lative branches. See Constitution of the United 
States: The Constitutional Convention; United 
States of America, The: Government. 
SEPARATISTS, in religious history, two main 
groups of dissenters from orthodox church 
bodies. 

Separatists. In the history of the Church of 
England (q.v.), some of those who withdrew 
during the 16th and 17th centuries were known 
as Separatists. They were dissatisfied with the 
ritual used in worship and with the state control 
of religion in England. The English clergyman 
Robert Browne (q.v.) was influential among 
these Separatists, and his followers came to be 
known as Brownists (q.v.). His writings contain 
perhaps the earliest statement of Congrega- 
tional principles; see Congregationalism. In the 
17th century the Separatists became known as 


^dependents; their congregational system was 
ught to America by the Pilgrim Fathers (q.v.). 
Iso Dissenters; Nonconformists. 
ists of Zoar. The 19th-century American 
f the Separatists of Zoar is discussed 
r, Separatist Society of. 

(pL, SEPHARDIM), member of the 
, Orieinallv the term meant a Jew 
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uho lived in western Europe, particularly Spain 
or Portugal during the medieval period, or a de- 
scendant of such a Jew. In modern Israel, the Se- 
phardim are usually of Asian or North African 
background. See also Inquisition; Israel: The 
people ; Jews: Postexilic Jews: Jews in Modern 
Lite; Prayer, Jewish. Cf. Ashkenazi. 

SEPOY MUTINY. See Indian Mutiny. 
SEPTEMBER, ninth month of the Gregorian 
calendar (q.v.). It was the seventh month of the 
Roman calendar and takes its name from the 
Latin word septem meaning seven. September 
has thirty days. The first Monday of the month is 
Labor Day, celebrated in honor of the working- 
man and observed as a holiday in all States, the 
District of Columbia, and territories of the 
United States. 

SEPTICEMIA, condition of the blood caused 
by the presence and multiplication of bacteria 
in the bloodstream. The bacteria may enter the 
bloodstream from an infected area of the body 
or after an injury ora surgical procedure. Septi- 
cemia is characterized by chills, fever, prostra- 
tion, and infections of the internal organs. The 
condition, called bacteremia if the bacteria is 
short-lived in the bloodstream, is generally re- 
garded as synonymous with blood poisoning. 
Septicemia is treated with an antibiotic or 
chemotherapy (qq.v.). Compare Toxemia. 

SEPTIC TANK. See Sewage Disposal: History; 
Septic Tank. 

SEPTUAGINT. See Bible: The Growth of the 
Bible; Bible Scholarship: Textual Criticism. 
SEQUENCE AND SERIES, in mathematics, or- 
dered succession of numbers or other quan- 
tities, and the indicated sum of such a succes- 
sion, respectively. 

A sequence is represented as a 3 , a 2 , . . . , 
a„, . . . . The a's are numbers or quantities, dis- 
tinct or not; a 1 is the first term, a 2 the second 
term, and so on. If the expression has a last term, 
the sequence is finite; otherwise, it is infinite. A 
sequence is established or defined only if a rule 
is given that determines the nth term for every 
positive integer n; this rule may be given as a 
formula for the nth term. For example, the posi- 
tive integers from 1 to 20 in natural order form a 
finite sequence. All the positive integers, in nat- 
ural order, form an infinite sequence. The for- 
mula a n = n 2 determines the sequence 1, 4, 9, 
"16, ... , The rule of starting with 0, 1, then let- 
ting each term be the sum of the two preceding 
terms determines the sequence 0, 1, 1, 2, 3, 5, 8, 
*13, . . . ; this is known as the Fibonacci se- 
quence (or series). 

An arithmetic sequence or progression (see 
Arithmetic Progression) is the sequence a, a + 


d, a + 2d, a 4 3 d, . . . , obtained by starting 
with an arbitrary number a and adding to it an 
arbitrary but fixed amount d, called the com- 
mon difference, to get the next term. The nth 
term of an arithmetic progression, with first 
term a and common difference d is denoted 
by a n and is given by the formula a n = a 4 - 
(n — 1 )d; the sum of the first n terms is: 5 = In 
(a -+- /), in which / is the last, or nth term. If no 
term of an arithmetic progression is 0, and each 
term is replaced by its reciprocal, the result is 
called a harmonic progression. 

A geometric sequence or progression (see Ge- 
ometric Progression) is the sequence a, ar, ar 2 , 
ar 3 , . . . ,ar n , . . . , obtained by starting withan 
arbitrary (nonzero) number a and multiplying it 
by an arbitrary but fixed (nonzero) number r, 
called the common ratio, to get its successor. 
The nth term of a geometric progression with 
first term a and common ratio r is given by the 
formula a n — ar n ~\ The sum of the first n terms 

is S = a — if r * 1; if r - 1, S - na. 

If a-,,a 2 , a 3 , . . . is a given sequence, a number 
L may exist with the property that for any arbi- 
trary, preassigned positive number e, each and 
every term of the sequence beyond a certain 
point (dependent on e) will differ numerically 
from i by an amount less than e. If such an L 
does exist, the sequence is said to be conver- 
gent, or to converge to L. If no such number L 
exists, the sequence is said to be divergent. 

The term "series" is frequently used both as a 
synonym for the word sequence and as the 
name of the indicated sum, a-, + a 2 + ... 4- a„, 
or a 1 -F a 2 + ... + a n + . . . , of the terms of 
a sequence. Properly, the word "series" should 
be restricted to the second sense. In that sense, 
a series is finite or infinite, depending on 
whether the corresponding sequence of terms is 
finite or infinite. 

The sequence s 1 = a v s 2 = a 1 + a 2 , s 3 = a-, + 
a 2 4 a 3 , . . . , s n — a-i 4 a 2 4 ... 4 a n , . . . , 
is called the sequence of partial sums of the se- 
ries a y 4 a 2 4 . - . 4 a n 4 . . . . The series 
converges or diverges as the sequence of partial 
sums converges or diverges. A constant-term se- 
ries is one in which the terms are (arbitrary) 
numbers; a series of functions is one in which 
the terms are (arbitrary) functions of one or 
more variables. In particular, a power series is 
the series a 0 4 a-, (x — c) 4 a 2 (x — c) 2 4 ... 4 
a n ( x — c) n 4- . . . , in which c and the a's are 
constants. 

The theory and application of infinite series 
are of extreme importance in virtually every 
branch of pure and applied mathematics. J.Si. 
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Coast redwoods , Sequoia sempervirens 

Redwood Empire Assn. 


SEQUOIA, group of huge, majestic evergreen 
trees of the cypress family, characterized by a 
columnar, reddish-brown trunk rising 100 ft. (30 
m) or more above a buttressed base, conical- 
shaped foliage, needlelike leaves extending be- 
low the stems, and small, oval cones. The tree is 
named in honor of the Cherokee leader Se- 
quoya (q.v.). 

Once abundant throughout the north tem- 
perate regions of the world, most sequoias suf- 
fered extinction with the advancing ice sheets 
of the glacial epoch (see Quaternary Period). 
Only three genera remain in very restricted 
areas: the giant sequoia and coast redwood in 
California and the dawn redwood in southwest- 
ern China. The Petrified Forest of Arizona con- 
sists largely of extinct sequoia species. Fossil re- 
mains of sequoia trees have been found in 
geological strata as old as the jurassic ( see Juras- 
sic Period). 

Giant Sequoia. The giant sequoia, or "big 
tree", Sequoiadencfron giganteum, is found in a 
narrow strip 200 mi. (322 km) long on the west- 
ern slopes of the Sierra Nevada range at eleva- 
tions between 3000 and 8000 ft. (900 to 2440 m). 
It is the most massive and one of the oldest of 
all living forms. The largest specimen, the Gen- 
eral Sherman Tree in Sequoia National Park 
(q.v.), is 272 ft. (83 m) high, 36.5 ft. (11 m) in 
diameter above the flaring base, and weighs 
about 2150 tons (1,950,450 kg). Other trees range 
from 150 to 325 ft. (46 to 99 m) in height, with 
diameters up to 30 ft. A count of annual rings on 
stumps has verified ages as great as 2300 years. 
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Some living trees, however, are believed to iv 
close to 4000 years old, an age exceeded only b 
the bristlecone pine, one living specimen o* 
which was dated at 4900 years. The leaves onh* 
giant sequoia are scalelike and lie close to th«» 
branches. The bark of the trunk is fluted and U 
spongy in texture; in large trees it reaches a 
thickness of 2 ft. (0.6 m). The wood is light 
coarse-grained, and highly resistant to insects 
and fire. Most of the giant sequoia groves are 
included within the National Park System or are 
otherwise under government protection; cutting 
of the big trees is prohibited. 

Coast Redwood. The coast redwood, Sequoia 
sempervirens > grows along the humid Pacific 
coast from southern Oregon to central Califor- 
nia. Its height ranges from 100 to 385 ft. (30 to 
117 m), a size approached only by the eucalyp- 
tus (q.v.) of Australia, a specimen of which mea- 
sures 326 ft. (99.4 m). The diameter of the trunk 
measures up to 25 ft. (7.5 m). The life span of the 
coast redwood is believed to be 2500 years. The 
leaves are bluer in tone than the giant sequoia 
and are more needlelike. The wood is similar 
but even-grained. Unlike most other conifers 
(cone-bearing trees), the stump produces 
sprouts after cutting; these grow in forty years to 
a size suitable for lumbering. For this reason, 
and because the tree is more plentiful than the 
giant sequoia, it has been cut extensively. Some 
of the old-growth, irreplaceable specimens are 
now preserved in State and national parks. 
Dawn Redwood. The dawn redwood, Meta- 
sequoia glyptostroboides, was at one time the 
most common sequoia tree in North America 
and is thought to be ancestral to the California 
redwood. It attains a height just under 100 ft. (30 
m) and averages 6 ft. (1.8 m) in diameter. Its 
leaves are flat and grow on slender, opposite 
branches. They shed annually. The dawn red- 
wood was thought to be extinct until a few liv- 
ing specimens were found in China in 1944. 
Seeds and seedlings collected in 1948 by the Ar- 
nold Arboretum in Massachusetts have been 
successfully propagated in California and else- 
where in North America. 

Classification. The sequoia trees are in the 
class Pinopsida, order Coniferales, family Taxo- 
diaceae. See Conifer. 

SEQUOIA NATIONAL PARK, area of natural 
interest in California, north of San Francisco, in 
the Sierra Nevada Mts. The park was established 
in 1890 to preserve groves of giant sequoia (q.v.) 
trees; it contains many thousands of seedlings 
and several hundred old-growth trees. Perhaps 
the most spectacular feature of the park is the 
General Sherman Tree, the largest living thing in 



SERBIA 


world. Other noted sites are the 14,494-ft. 

Mount Whitney (q.v.), the Kern River 
Qnyon, and Crystal Cave. Scenic landscapes 
2 nd wildlife are abundant. On the north and 
adjacent to the park is Kings Canyon National 

Park (q.v.); both P arks are administered as one 
unit bv the National Park Service (q.v.). 
5 EQUOYA or SEQUOYAH, or GEORGE 
GUESS (1770?-1843) / American Indian leader, 
; nven tor of the Cherokee alphabet, born in the 
Cherokee village of Taskigi in Tennessee, the 
son of a white trader and a part-Cherokee 
woman. Adopting the English name of George 
Guess, presumably after his father, who is 
thought to have been called Nathaniel Gist, Se- 
quoya worked as a silversmith and a trader in 
Cherokee County, Ga. He developed a Chero- 
kee alphabet, composed of eighty-five charac- 
ters, for his tribal language and succeeded in 
teaching thousands of Cherokee to read and 
write. The giant sequoia (q.v.) trees and the Se- 
quoia National Park (q.v.) in California are 
named after him. See also Cherokee. 

SERAO, Matilda. See Italian Literature: The 
20th Century. 

SERAPHIM (Heb., "burning ones"), celestial 
beings referred to in a vision by the Hebrew 
prophet Isaiah (Isa. 6:2-6) in the Old Testament 
and considered to be the highest in the order of 
angels; see Angel. 

SERAPIS, British ship taken by the American 
naval officer John Paul Jones (q.v.) during the 
American Revolution in a naval battle that be- 
gan at sundown on Sept. 23, 1779, and contin- 
ued by moonlight for over three and a half 
hours. See also Bonhomme Richard. 

SERAPIS, or SARAPIS, in the mythology of 
Greek and Egyptian religion, a deity, variously 
associated with Osiris, Hermes, and Hades 
(qq.v.), introduced in the 3rd century B.c. as a 
state god for both Greeks and Egyptians. Serapis 
was believed by Egyptians to be a human mani- 
festation of Apis (q.v.), a sacred dead bull that 
symbolized Osiris; in Greek mythology, Serapis 
was represented as a god of fertility and medi- 
cine and the ruler of the dead in Tartarus (q.v.). 
The worship of Serapis spread throughout the 
ancient world and the Roman Empire. The cult 
waned with the ascendancy of Isis (q.v.), the 
Egyptian goddess of motherhood and fertility, 
and the destruction of the temple to Serapis in 
Alexandria in 385 a.d. marked the virtual end of 
paganism in the Roman Empire. 

SERBIA (Serbo-Croatian Srbija), constituent 
republic of the Republic of Yugoslavia, 
bounded on the n. by Hungary, on the E. by 
Rumania and Bulgaria, and on the s. by Mace- 


donia, on the s.w. by Albania, and on the w. by 
Montenegro, Bosnia and Hercegovina, and Cro- 
atia. Serbia can be divided into three political 
and geographical regions: the autonomous Voy- 
vodina Province, a large fertile plains area 
drained by the Danube, Sava, Tisza, and Morava 
rivers in the n.; Sumadija, the hilly and most 
populous area, which is in central Serbia; and 
the autonomous Kosovo Province, a mountain- 
ous area in the s. Serbs, a major group of Slavs 
(q.v.), make up about three quarters of the 
population. Minorities include Slovenes, Cro- 
atians, Magyars, and others. Serbo-Croatian 
(q.v.) is the main language, and a majority of the 
people are members of the Serbian Orthodox 
Church. The most important city in the republic 
is Belgrade, the Yugoslav capital. Other impor- 
tant cities are Novi Sad, Nis, Subotica, Zrenja- 
nin, and Kragujevac. Area, 34,116 sq.mi.; pop. 
(1971) 8,432,108. 

Voyvodina is the most important agricultural 
area in Yugoslavia. The major crops are wheat, 
corn, sugar beets, hemp, flax, and fruit. Cattle, 
sheep, and pigs are also raised. The main indus- 
trial activities are copper-ore processing, the ex- 
tent of this industry making Serbia one of Eu- 
rope's major copper producers, and the manu- 
facture of textiles, chemicals, and machinery. 
History. Serbia was at one time part of the an- 
cient country of Illyria (q.v.) when the Romans 
conquered it, governing it after 44 a.d. as the 
province of Moesia. The Goths began attacking 
the area in the 3rd century, and although Moe- 
sia was part of the Byzantine Empire after 395, 
Goth invaders overran the province in the late 
4th century. During the 7th century Serbs settled 
in the area west of the Morava R., and in the 8th 
century they organized into political units under 
zhupans, military and political chiefs who gave 
allegiance to the Byzantines, in the 9th century 
control over Serbia was contested by the neigh- 
boring Bulgarians, but the Byzantines main- 
tained their rule. 

Turkish Control. The Serbs were united by the 
grand zhupan Stephen Nemanya (r. 1167?-96), 
who founded the Nemanyich dynasty and es- 
tablished the first kingdom of Serbia. Serbia 
gradually expanded until, under the leadership 
of Stephen Dushan (r. 1331-55), it controlled 
most of what is now Yugoslavia, Albania, and 
Greece. At the same time, however, the Otto- 
man Empire was also increasing in power; see 
Turkey: History. At Kosovo in 1389 the Serbs 
were decisively defeated by the Ottoman Turks, 
and, for the next seventy years, Serbian princes 
were subject to Turkish rule. Sporadic fighting 
continued until 1459, when the Turks captured 
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the fortress of Smederevo, south of Belgrade. 
Serbia then came under direct Turkish rule as a 
province in the empire. 

Finally the Serbs, after 345 years of often bru- 
tal subjugation, were reunited under Kar- 
ageorge, originally named George Petrovic 
(1766?-1817), founder of the Karageorgevich dy- 
nasty. Beginning in 1804, they waged a nine- 
year revolt, but Turkey regained control in 1813. 
Two years later a second revolt was led by Milos 
(1780-1860), founder of the Obrenovich dy- 
nasty. Within a few months most of Serbia was 
free of Turkish domination. Milos was recog- 
nized as hereditary prince of Serbia in 1817, and 
Serbia was granted limited self-government 
within the empire. Following victories by 
Russia, a Serbian ally, against Turkey in the 
Russo-Turkish Wars (q.v.) of 1828-29, Milos' sta- 
tus was reaffirmed, Serbia gained greater auton- 
omy, and the number of Turkish garrisons in 
Serbia was reduced. 

Milos had been implicated in the 1817 assassi- 
nation of Karageorge. This deed led to an in- 
tense rivalry between the two houses, and 
domestic unrest that lasted until 1903. Milos was 
an arbitrary ruler, and was forced to abdicate in 
1839 in favor of his eldest son Milan (1819-39), 
who died shortly thereafter. Milan was suc- 
ceeded by his brother Michael (1825-68) who 
was in turn replaced in 1842 by Karageorge's son 
Alexander (1806-85). Alexander established a 
civil code and a judicial system, but he was 
weak and vacillating. He was deposed in 1858, 
and the Obrenovich dynasty was restored. Mi- 
chael, ruling for a second time (1860-68), engi- 
neered the Turkish evacuation of all Serbian 
garrisons in 1867, and he planned the unifica- 
tion of the Balkan Peninsula. In 1868, however, 
he was assassinated, and his young cousin Milan 
(1854-1901) gained the throne. A regency ruled 
for Milan, and in 1869 it liberalized the constitu- 
tion. Milan ascended the throne in 1872, and 
four years later he supported an anti-Turkish re- 
volt in neighboring Bosnia and Hercegovina, in 
which the Serbs were badly defeated and with- 
drew. 

Austro-Hungarian Control. During the 
Russo-Turkish Wars of 1877-78, Serbia and Rus- 
sia allied to defeat Turkey in the Balkans. The 
1878 Congress of Berlin (see Berlin, Congress of) 
recognized Serbian independence, but in effect 
made the country subservient to the dual mon- 
archy of Austria-Hungary (q.v.). In 1882 Milan, 
with Austro-Hungarian support, proclaimed 
himself king, and in 1885 he declared war on 
Bulgaria (see Bulgaria: History). Bulgaria had 
joined with the Turkish autonomous province 
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of Eastern Rumelia, and Milan sought not 0n :- 
conquest of the province, but the subjugation 
of Bulgaria. The Serbs were quickly routed b- 
Serbia was saved from conquest by Austrian in 
tervention. The Bulgarian fiasco antagonize 
the powerful Radical Party, a liberal reform 
group, which in 1889 wrote a more liberal con- 
stitution and forced Milan to abdicate. 

Milan's son Alexander I Obrenovich (1876- 
1903), first proclaimed king under a regency, as- 
sumed the throne in 1893. His restoration o/the 
1869 constitution, the general corruption of his 
government, and his marriage to the unpopular 
Draga Masin (1867-1903), all contributed to his 
unpopularity. In 1903 Alexander and his wife 
were assassinated. 

The Karageorgevich dynastic rule was re- 
sumed when the Serbian legislature selected 
Peter I Karageorgevich (see under Peter) as king 
in 1903. The 1889 constitution was soon re- 
stored, and Peter's friend the Serbian statesman 
Nikola Pasic (1845?-1926), founder of the Radi- 
cal Party, took control of Serbian foreign policy 
as premier. 

Serbian relations with Austria-Hungary deteri- 
orated badly during the so-called Pig War of 
1905-07, a customs dispute, and worsened after 
1908 when Austria-Hungary annexed Bosnia and 
Hercegovina. In 1912 Serbia, Bulgaria, and Mon- 
tenegro signed mutual defense pacts. The alli- 
ances led to war when Montenegro attacked 
Turkey in October, 1912, in the First Balkan War; 
see Balkan Wars. Turkey had been weakened 
by foreign and domestic strife, and by Decem- 
ber, 1912, Turkish rule had been eliminated in 
Macedonia (q.v.) and Albania. Bulgaria contes- 
ted the Serbian claim to Macedonia, and Serbia, 
now allied with Greece, in June, 1913, attacked 
Bulgaria in the Second Balkan War. By July, 1913, 
Bulgaria sued for peace, and Greece and Serbia 
took most of Macedonia. Serbia also received 
the sanjak, or district, of Novi Pazar and 
Kosovo-Mitohiyan. Austria-Hungary became 
alarmed by the growing strength of Serbia in the 
Balkans. 

World War I. Tension was already extremely 
high on June 28, 1914, when the Austrian arch- 
duke and heir to the Austrian-Hungarian throne 
Francis Ferdinand (q.v.) and his wife were assas- 
sinated by a Serbian student, Gavrilo Princip 
(1893?— 1918), at Sarajevo, Bosnia. The dual mon- 
archy, holding Serbia responsible for the assassi- 
nation, declared war and in August invaded 
Serbia. Pasic had already ordered military mobi- 
lization, and the Serbs repelled the invaders 
until October, 1915, when Bulgaria invaded Ser- 
bia. By December, 1915, Serbia was occupied by 
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the Central Powers (q.v.), and the Serbian army 
and government fled to the Greek island of 
Corfu in 1916. See World War I: The Military 
Campaigns; The War in Serbia. 

Union with Yugoslavia. The government in 
exile agreed to the terms of the Corfu Declara- 
tion calling for Slavic unity. After the war, in 
1918 the leaders of Serbia, Croatia, and Mon- 
tenegro proclaimed the Kingdom of the Serbs, 
Croats, and Slovenes, which became the King- 
dom of Yugoslavia in 1929. 

During World War II, in 1941, the Germans in- 
vaded Serbia and established a puppet state. 
After the Axis defeat, a Yugoslav republic was 
declared, and Serbia became a constituent re- 
public with limited powers. Kosovo-Mitohiyan 
(now Kosovo) and Voyvodina were given au- 
tonomy within Serbia. 

See Yugoslavia: History. 

SERBO-CROATIAN, member of the southern 
group of Slavic languages (q.v.) and the major 
language spoken in Yugoslavia. The existence of 
long and short vowels along with a pitch accent 
makes Serbo-Croatian one of the most expres- 
sive among the European languages. Serbs and 


Croats speak a common tongue, the former call- 
ing it Serbian and using the Cyrillic alphabet 
and the latter calling it Croatian and using the 
Roman alphabet. See Croatia; Serbia. 

SERENADE (Lat. serenus, "serene"; influenced 
in meaning by It. sera, "evening"), music played 
traditionally by a lover for his sweetheart. The 
serenade, originally an evening song, as op- 
posed to the aubade or morning song, can be 
either vocal or instrumental, in vocal music the 
serenade almost always is for a lover to sing at 
his lady's window. The instrumental serenade 
developed during the 18th century and was 
originally designed for performance outdoors in 
the evening. It usually consists of a number of 
short movements such as marches, minuets, and 
rondos, and resembles the suite (q.v.). 
SERFDOM (from Lat. servus, "servant, slave"), 
fundamental institution of the feudal system of 
society, under which a class of peasants known 
as serfs worked on and were legally bound to 
the land owned by their manorial lords; see 
Feudalism. The basic relationship between the 
lord and the serf was characterized by the ren- 
dering of dues, in the form of a portion of the 


French serfs harvesting 
grain and shearing sheep 
outside the Chateau de 
Poitiers , the July minia- 
ture from Les Tres Riches,, 
Heures du Due de Berry. 

Bettmann Archive 
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crops, and of various forms of service, including 
military aid, to the lord by the serf. In return, the 
lord was obliged to protect the serf against dep- 
redations by outlaws or other lords. The serfs 
were generally subject to the will of the lords, 
when a lord sold his manor the serfs were al- 
most invariably included in the sale. Serfs were 
required to obtain the lord's permission before 
offering their daughters in marriage, and in 
some instances the lord enjoyed the privilege, 
known as the droit de seigneur {'lord's right"), 
of spending the wedding night with the bride, 
in some regions the lord was also empowered 
to inflict capital as well as corporeal punishment 
on serfs who had committed serious transgres- 
sions of the prevailing laws and customs. Serf- 
dom differed from slavery, however, in that the 
slave was the chattel property of his master and 
had no legal prerogatives, whereas the serf, 
while bound to serve the owner of the land, was 
not legally owned by his master and enjoyed 
certain legal rights and immunities. The serf 
might own certain personal property, including 
draft animals and agricultural implements, 
which could be bequeathed to his heirs, and by 
custom he also enjoyed the hereditary privilege 
of working specified parcels of land within the 
manor. The rights of the lord were limited by 
custom in several respects; for example, a lord 
wishing to give a portion of his land to the 
Church usually had to obtain the consent of the 
serfs affected by the proposed gift. 

Social institutions closely akin to serfdom 
were known in ancient times. The status of the 
helots (q.v.) in the ancient Greek city-state of 
Sparta resembled that of the medieval serfs, as 
did the condition of the peasants working on 
government lands in ancient Rome. These 
Roman peasants, known as coioni "tenant farm- 
ers", are generally believed to be the direct pre- 
cursors of the serfs. The breakup of the Roman 
Empire about the 9th century a.d. was followed 
by a long period during which no strong central 
governments existed in most of Europe; the rise 
to power of the manorial lords, and the estab- 
lishment of serfdom as the system whereby the 
prevailing agricultural mode of production 
could be carried on, were the natural conse- 
quences of the absence of centralized authority. 

By the late 16th and early 17th centuries, serf- 
dom had become general throughout Europe; in 
Russia it had degenerated into a system under 
which the peasants were theoretically free ten- 
ants, but were actually in a state of servitude to, 
and dependence on, the landowners. Russian 
serfs were rigorously exploited by the lords, 
who demanded ever-larger shares of the crops 


and thus created a steadily mounting indebted 
ness on the part of the serfs. By the end of the 
17th century the serfs of Russia had become Z 
impoverished, and had given up so many q-' 
their former rights, that their status scarcely dif 
fered from that of chattel slaves. In many areas 
of western Europe, however, large numbers of 
serfs had gradually risen to a degree of eco- 
nomic independence and personal freedom 
and had even become small landowners in their 
own right. Only vestiges of feudalism remained 
in the 18th century, and the French Revolution 
(q.v.) of 1789 virtually eliminated serfdom 
throughout most of western Europe. In eastern 
Europe, and particularly in Russia, the system 
persisted until the middle of the 19th century; it 
was abolished by Alexander II, Emperor of Rus- 
sia in 1861. 

SERGIUS, name of four popes, of whom the 
following are important historically. 

Saint Sergius I (d. 701), pope from 687 to 701, 
born into a Syrian family and educated in Pal- 
ermo, Sicily. During his pontificate he sup- 
ported missions to England and added the sing- 
ing of the Agnus Dei (Lat., "Lamb of God") to 
the Mass (q.v.). Byzantine Emperor justinian II 
(669-711) ordered his arrest in 692 for refusing 
to sanction certain canons, or regulations, of the 
Quinisext (Trullan) Council of Constantinople 
(see Constantinople, Councils of), but the Ro- 
mans prevented execution of the order. His tra- 
ditional feast day, Sept. 9, is no longer included 
in the Roman Catholic calendar; see Saint. 
Sergius III (d. 911 ), pope from 904 to 911, born 
in Rome of a noble family. About 891 he be- 
came bishop of Caere (now Cerveteri, Italy); he 
resigned his see in 896 and the following year 
made an unsuccessful attempt to seize the pa- 
pacy. Later, as pope, he established several sees 
in England. His support of a fourth marriage for 
Byzantine Emperor Leo VI (866-912) lowered 
papal prestige. 

SERIES. See Sequence and Series. 

SERKIN, Rudolf (1903- ), American pianist, 

born in Eger, Austria-Hungary (now Cheb, 
Czechoslovakia). A child prodigy at four, he 
studied piano privately in Vienna, making his 
debut with the Vienna Symphony Orchestra at 
the age of twelve. After further study he began 
his career as a concert pianist with a tour of Eu- 
rope in 1920. An important interpreter of the 
music of the German composer Ludwig van 
Beethoven and the Austrian composer Wolf- 
gang Amadeus Mozart (qq.v.), Serkin is noted 
for his precise and imaginative piano technique. 

Serkin made his American debut in 1933 in 
Washington, D.C,, and made the first of his an- 
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Rudolf Serkin Columbia Records 


nual concert tours of the United States the fol- 
lowing year. He became head of the piano 
faculty at The Curtis Institute of Music, Philadel- 
phia, in 1939. Since the inception in 1950 of the 
Marlboro music festival and workshop, an an- 
nual summer event at Marlboro College, Marl- 
boro, Vt., Serkin has been actively involved as 
artistic director. He was named director of The 
Curtis Institute in 1968; later that year he was 
appointed to the National Arts Council by Presi- 
dent Lyndon Baines Johnson. He has also ap- 
peared with his son Peter Serkin (1947- ) in 

dual piano concerts. 

SERLING, Rod (1924-75), American motion- 
pictureand television writer and producer, born 
in Syracuse, N.Y. After serving as a paratrooper 
in World War II, he attended Antioch College, 
where he began writing radio and television 
scripts, and was graduated in 1950. He first 
achieved national recognition for his television 
play Patterns (1955), a drama about corporation 
executives. Patterns was made into a motion 
picture the following year. Serling was one of 
television's most prolific writers during the 
1950's and 1960's, writing scripts for "Studio 
One", "Kraft Theatre", "U.S. Steel Hour", "Play- 
house 90", "Suspense", "Danger", and other 
network dramatic shows. He received "Emmy" 
awards from the National Academy of Televi- 
sion Arts and Sciences for his television plays in 
1955, 1956, 1957, 1959-61, and 1963-64. Among 


his most highly praised television dramas, some 
of which have been controversial in theme, 
were The Rack (1955) and Requiem for a Heavy- 
weight (1956). From 1959 until 1964 Serling was 
writer-producer of "The Twilight Zone", a tele- 
vision series featuring bizarre tales akin to sci- 
ence fiction. In 1970 he produced "Night Gal- 
lery", another television series. Serling also 
wrote screenplays for many theatrical films, in- 
cluding The Man (1972). 

SERMON ON THE MOUNT. See Beatitudes; 
Jesus Christ; Matthew, Gospel According to 
Saint, 

SEROWE, town in Botswana, and capital of 
Ngwato District, 38 miles n.w. of Palapye, its rail 
station, and about 200 miles s.w. of Bulawayo, 
Rhodesia. A trade center and the largest town of 
Botswana, it is the headquarters of the Bamang- 
wato tribal reserve. A monument (1925) honors 
the tribal leader Khama (1835-1923), who 
moved his capital to Se.owe from Palapye. Pop. 
(1971) 15,723. 

SERPENTINE, common, widely distributed min- 
eral, composed of hydrated magnesium silicate, 
Mg 3 Si 2 0 5 (0H) 4 , so called because of serpentlike 
green bands of color occurring in massive vari- 
eties. It crystallizes (see Crystal) in the mono- 
clinic system and occurs in two distinct forms: 
antigorite, a massive variety, and chrysotile, a 
fibrous variety. The massive variety has a greasy, 
waxy luster and the fibrous variety is silky. Both 
varieties are colored light and dark green, which 
in massive formations of antigorite produce a 
beautiful, variegated coloring. The term serpen- 
tine is also applied to a rock composed princi- 
pally of antigorite. The hardness (q.v.) of the 
mineral ranges from 2 to 5, and the specific 
gravity ranges from 2.2 for chrysotile to 2.65 for 
antigorite. Chrysotile is the mineral from which 
asbestos (q.v.) is made. Antigorite, often used as 
an ornamental stone, sometimes occurs as a col- 
lateral mineral in verd antique marble. Serpen- 
tine always occurs as an alteration product of 
another magnesium silicate mineral, such as oli- 
vine (q.v.), amphibole, or pyroxene (see Pyrox- 
enes). Large deposits of chrysotile are located in 
Canada, in the U.S.S.R., in South Africa, and in 
Vermont, New York, New Jersey, and Arizona in 
the United States. 

SERRA, Jumpero, original name MIGUEL JOSE 
SERRA (1713-84), Spanish Franciscan missionary 
to North America, born on the island of Ma- 
jorca. He joined the Franciscans (q.v.) in 1730 
and one year later began teaching philosophy 
under his Franciscan name of Jumpero. In 1749 
he was sent as a missionary to Mexico, where he 
worked among the Indians of the Sierra Gorda 
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region and taught at San Fernando College, 
Mexico City. In 1767 he was appointed superior 
of the California missions, and in 1769, on an ex- 
pedition to Upper California, he founded San 
Diego, the first mission in the present-day State. 
Over a period of years Father Junipero founded 
many missions that later became settlements and 
cities in California, including San Carlos Bor- 
romeo (Carmel, 1770), San Gabriel (1771), San 
Luis Obispo (1772), San Francisco (1776), Santa 
Clara and San Jose (1777), Los Angeles (1781), 
and San Buenaventura (Ventura, 1782). See 
also California: History; Missionary Movements. 
SERTORIUS, Quintus (about 121-72 b.c.), 
Roman general and statesman, born in Nursia in 
the Sabine territory. In 102 B.c. he served at 
Aquae Sextiae (now Aix-en-Provence, France) 
under the Roman general and statesman Gaius 
Marius (q.v.) in the war against the Teutones 
(q.v.). Sertorius served in Spain in 98 B.c., and in 
91 b.c. he became quaestor of Cisalpine Gaul. 
On the outbreak in 88 b.c. of the struggle be- 
tween the party of nobles under the Roman 
general and statesman Lucius Cornelius Sulla 
(q.v.) and the popular party headed by Marius, 
Sertorius joined Marius. He fought, in conjunc- 
tion with the Roman patrician Lucius Cornelius 
Cinna (q.v.), the Battle at the Colline Gate, 
which placed Rome at the mercy of the Marians, 
but he took no active part in the bloody mas- 
sacres that followed. He became praetor in 83 
B.c With the triumphal return of Sulla from the 
East later in 83 b.c., Sertorius went to Spain, 
where he continued the struggle against Sulla 
and the aristocratic faction of Roman society. In 
80 b.c. he accepted an invitation to head a native 
uprising in Lusitania (q.v.), which is now mostly 
Portugal, and proceeded to establish many re- 
forms. He built up a stable government, 
founded a Roman school for the Spanish chil- 
dren, and trained the native forces on the model 
of a Roman army. As the head of a growing anti- 
Sullan power in Spain, he was joined by Marian 
troops from Italy and successfully defied the 
power of Rome, defeating the Roman generals 
who were sent against him, including Pompey 
the Great (q.v.). Sertorius was virtually a mon- 
arch in Spain, but his power was undermined by 
jealousies among his supporters. He was assassi- 
nated by a conspiracy of Roman officers led by 
the Roman soldier Marcus Perperna (fl. 1st cen- 
tury b.c.), who was in turn defeated by Pompey 
and put to death. This defeat marked the com- 
plete collapse of the Marian forces in Spain 
SERUM SICKNESS. See Allergy. 

SERVAL, long-legged wildcat, Felis serval, of 
the Cat family, Felidae, native to grasslands and 


brush country of subSaharan Africa Buff - 
ored with black spots in rows down its back?" 
legs, the serval has a slender body up to o 
long and 20 in. high at the shoulder, and a s 
head with long, triangular ears; it weighs abo-’* 
35 lb. It feeds mostly on small mammals Jizard- 
and birds, although it is powerful enough t 0 
young antelope; it hunts by speed rather tha- 
stealth and climbs trees well. When capture^ 
young, servals can be tamed, but they are diffi- 
cult to raise. 

SERVETUS, Michael (Sp. Miguel Serveto) 
(1511-53), Spanish physician and theologian, 
born in Tudela, Navarra Province. He studied 
law at the University of Toulouse, medicine at 
the universities of Paris and Montpellier, and 
theology at Louvain. Beginning in 1540 he prac- 
ticed medicine in Vienne, France, where he also 
served as the personal physician to the arch- 
bishop. About 1545 he began a correspondence 
with the French Protestant theologian John Cal- 
vin (q.v.). Although still a nominal Catholic, he 
described his heretical opposition to the con- 
cept of the Trinity (q.v.) and requested permis- 
sion to visit the theocratic city of Geneva, 
Switzerland. As a result of his unorthodox reli- 
gious ideas, he was arrested while attending 
church in Geneva, convicted of heresy and blas- 
phemy against Christianity, and burned at the 
stake on Oct. 27, 1553. 

Servetus' religious opinions were strongly op- 
posed by Catholics and Protestants of his time. 
In 1531 he repudiated, in his De Trinitatis Erro- 
bus ("On the Error of the Trinity"), the tripartite 
personality of God as well as the ritual of Bap- 
tism (q.v.). In 1532 he wrote Dialogorum de 
Trinitate Libri Duo ("Second Book of Dialogues 
on the Trinity"). His scientific contributions 
were also notable; his Christianismi Restitutio 
("The Restoration of Christianity"), published 
shortly before his death in 1553, included the 
first accurate description of the pulmonary cir- 
culatory system in the history of medicine. 
SERVICE, Robert William (1874-1958), Cana- 
dian poet, born in Preston, England, and edu- 
cated at the University of Glasgow. He emi- 
grated to Canada in 1894, was a farmer on 
Vancouver Island, and then was employed by a 
bank in Victoria, British Columbia. The bank 
transferred him in 1906 to various branches in 
the Yukon region of Canada, and for a number 
of years he worked and traveled widely 
throughout the area. Subsequently he was a war 
correspondent for the Toronto Star , reporting 
the second of the Balkan Wars and World War I 
(qq.v.); in the latter conflict, he also served as an 
ambulance driver in the Canadian army. 
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Serv [ ce is known primarily for his poems, in- 
fluenced by the British writer Rudyard Kipling 
' ' j describing the elemental and adventur- 
ous life of gold prospectors and other inhab- 
itants of the subarctic regions of northwestern 
North America. His best-known poem, "The 
Shooting of Dan McGrew", appeared in the vol- 
ume of poetry Songs of a Sourdough (190 7), 
which was later republished as The Spell of the 
Yukon and Other Verses. He also wrote the vol- 
umes of poetry Ballads of a Cheechako (1909), 
Rhymes of a Rolling Stone (1912), Rhymes of a 
Red Cross Man (1916), and Ballads of a Bohe- 
mian (1920); the novels The Trail of '98 (1910), 
The Roughneck (1923), and The House of Fear 
(1927); and the autobiographies Ploughman of 
the Moon (1945) and Harper of Heaven (1948). 
SERVICE8ERRY. See Shaobush. 

SERVITES, in full ORDER OF THE SERVANTS 
OF MARY, originally order of "Religious Serv- 
ants of the Holy Virgin". The order was founded 
in 1233 by seven Florentine merchants, who re- 
tired outside Florence in an area known as Caf- 
fagio. Desirous of more seclusion, some of them 
went, in 1241, to Monte Senario, 12 mi. from the 
city. The groups were reunited in 1244. They 
adopted the Rule of Saint Augustine (see Acus- 
tinians; Order, Religious) with some adaptations 
and were approved by Pope Alexander IV (r. 
1254-61) in 1256. The general headquarters are 
still in Monte Senario. The order was introduced 
into Great Britain in 1864 and into the United 
States in 1870. They devote themselves to mis- 
sion and educational work in the U.S., where, 
according to the latest available statistics, mem- 
bership totaled more than 300 priests and broth- 
ers. 

SERVOMECHANISM, in engineering, a device 
or combination of devices for automatic control 
of a mechanism or a source of power or energy 
(qq.v.); see Automation; Mechanics. The defin- 
ing characteristic of a servomechanism is that 
the controlled output of a mechanism is auto- 
matically compared with the controlling input. 
The difference between the settings or posi- 
tions of the output and the input is called the 
error signal, and this signal acts to bring the out- 
put to its desired value. Servomechanisms may 
be mechanical, electrical, hydraulic, or optical. 
The process of sending the error signal back for 
comparison with the input is called feedback, 
and the whole process of the input, output, 
error signal, and feedback is called a closed 
loop. 

The power steering system in an automobile 
(q.v.) is an example of a servomechanism. The 
direction of the front wheels is controlled by 


the angle of the steering wheel. Should the mo- 
tion of the car turn the front wheels away from 
the desired direction, the servomechanism, con- 
sisting of a mechanical and hydraulic system, 
automatically brings the wheels back to the de- 
sired direction. Another example of a servo- 
mechanism is the automatic control system by 
which a thermostat (q.v.) in one of the living 
rooms of a house controls the heat output of 
the heating furnace. Other examples include 
automatic pilots used on ships, aircraft, and 
space vehicles, in which the direction of motion 
of the vehicle is controlled by a compass set- 
ting; see Compass: Gyrocompass. Unmanned 
spacecraft are automatically turned to point 
their cameras, radio antennae and solar panels 
in the desired directions by servomechanisms. 
The input in that case is the sensing of the di- 
rection of the sun and stars, and the output is 
the control of small jets that turn and orient the 
spacecraft. 

See also Cybernetics. 

SESAME, annual herbaceous plant of the 
genus Sesamum , cultivated throughout the East 
from the Arab Republic of Egypt to Japan for the 
seeds, which yield an oil. This oil is used in 
cookery, for lighting, and for lubrication. It is 
odorless, has a sweet taste, and keeps for years 
without becoming rancid. Sesame is sometimes 
called tilseed. 

SESQUICENTENNIAL EXPOSITION. See Exhi- 
bitions and Expositions: Famous 20th-Century Ex- 
positions. 

SESSHU (1420?-1506), Japanese painter and 
Buddhist priest of the Zen sect, trained in art by 
the Sino-japanese painter Shubun (fl. first half 
of 15th cent.). In 1467 Sesshu visited China, liv- 
ing at the imperial court in Peking. The duration 
of his stay in China is not known, but he was lit- 
tle influenced by the art styles of the contempo- 
rary Ming dynasty (1368-1644), modeling his 
work instead on the landscape painting of the 
Sung dynasty (960-1279). Some of his paintings 
are executed in a precise, vigorous style 
achieved through the use of a brush loaded 
with almost dry pigment, applied to the paint- 
ing in meticulously planned strokes. Others are 
freely and impressionistically executed in a tech- 
nique utilizing liquid pigment, often deposited 
in splashes. Sesshu is generally considered one 
of the greatest of Japanese painters. His most 
celebrated work is a landscape scroll painting in 
the Prince Mori Motoaki Collection in Tokyo. 
See Japanese Art and Architecture: Painting and 
Sculpture. 

SESSIONS, Roger Huntington (1896- ), 

American composer and teacher, born in New 
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York City, and educated at Harvard University. 
He held several academic posts and worked in 
Europe on various fellowships until 1935, when 
he became assistant professor of music at 
Princeton University. From 1945 to 1952 he was 
professor of music at the University of Califor- 
nia, and from 1953 to 1965, professor of music at 
Princeton. A member of the American Academy 
of Arts and Letters, he received the gold medal 
of the National Institute of Arts and Letters in 
1961. In 1974 he was awarded a special Pulitzer 
Prize in recognition of his oeuvre. 

His compositions, which are complex, distinc- 
tive, and atonal, that is, generally unrelated to 
traditional musical keys, include the operas The 
Trial of Lucullus (1947) and Montezuma 
(1959-63), as well as six symphonies, three piano 
sonatas, two string quartets, violin and piano 
concertos, and Divertimento for Orchestra 
(1959-60). In 1970 he published a series of lec- 
tures as Questions about Music. See American 
Music: Musical Independence. 

SET or SETH, Egyptian god. See Egyptian Reli- 
gion: Origins in Myth and Nature ; Osiris. 

SETH, in the Old Testament, third son of 
Adam and Eve (q.v.). 

SETI, name of two Egyptian kings of the XIX 
Dynasty. 

Seti I (r. 1313-1292 B.C.), second king of the 
XIX Dynasty, the son and successor of King 
Ramses I (see under Ramses). From 1314 b.c. he 
ruled as coregent with his father for a short 
time. He made an effort to recover some of the 
Syrian possessions Egypt had lost during the in- 
ternal dissensions that marked the dose of the 
XVIII Dynasty. Later in his reign Seti conquered 
Palestine, defended his western frontier against 
the Libyans, and fought against the Hittites 
(q.v.). Seti's magnificent tomb in the Valley of 
the Kings, near Thebes, and his temple at Aby- 
dos are impressive architectural monuments. 
The mummy of the king was found in 1881 at 
Deir el Bahri. 

Seti H (r. 1209?-1205 B.c.), son of Merneptah (r. 
about 1225-1215 B.c.) and last king of the XIX 
Dynasty. 

SfTIF, city in Algeria, and capital of Setif De- 
partment, in the Tell region, 70 miles s.w. of 
Constantine. Lying to the s. of the Babor Range 
in the Little Kabylia region of the High Plateaus, 
it is a road and market center on a railroad. The 
surrounding area produces grain and livestock; 
formerly extensive phosphate deposits are now 
declining. Industries in the city include flour 
milling and woodworking and the manufacture 
of carpets and metal handicrafts. Zinc deposits 
are nearby, and a hydroelectric development is 
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to the n. Founded as the Roman veterans' co ! 
ony of Sitifis in the 1 st century a.d., the commu 
nity became a leading city of MauVetania Pro" 
ince in the 3rd century. The French occupy 
Setif in the 19th century, and a fortified postwar 
established in 1838. Pop. (1967) 98, (XX). 
SETON, Saint Elizabeth Ann (1774-1 821 ■ 
educator and philanthropist. With her canon- 
ization in 1975 she became the first American- 
born saint of the Roman Catholic Church. Born 
Elizabeth Ann Bayiey in New York City, Aug. 23 
1774, she was married in 1794 to William Seton 
(d. 1803), a successful merchant, and they had 
five children. She accompanied him to Italy in 
1803, following a reversal in their fortunes; some 
months after his death in Pisa she returned to 
New York City and, in 1805, became a Roman 
Catholic. In 1809 she established in Emmitsburg, 
Md., the first house of what afterward grew into 
a widespread religious community known as the 
Sisters of Charity, with a rule, or constitution, 
modeled upon that of the Daughters of Charity 
of the French priest Saint Vincent de Paul (q.v.). 
She was elected the first superior of the order 
and held that office until her death. Parochial 
education in the U.S. began with her establish- 
ment of a Catholic school in Emmitsburg, and 
she was noted throughout her life for her minis- 
trations to the poor and sick. 

SETON, Ernest Thompson, originally ERNEST 
SETON THOMPSON (1860-1946), American 
writer and illustrator, born in South Shields, 
Durham, England. As a child he lived in remote 
parts of Canada, and from 1882 until 1887 he 
lived on the western plains of Canada and the 
United States. He studied art at the Royal Acad- 
emy, London, and from 1890 to 1896, under var- 
ious masters at Paris. Writing and drawingat first 
under his original name and later as Ernest 
Thompson Seton, he became noted for his 
books of nature stories, which he illustrated. In 
1902 he founded in the U.S. the Woodcraft Indi- 
ans, an organization of boys for the study of 
woodcraft and of nature. Some of the principles 
of the Woodcraft Indians were later adopted by 
the British army officer Sir Robert Stephenson 
Smyth Baden-Powell (q.v.) for the organization 
known as the Boy Scouts (q.v.). The Boy Scouts, 
founded in 1908 in England, was established in 
1910 in the U.S. As the chief scout of the Ameri- 
can organization, Seton was a leader of the Boy 
Scout movement in America from its inception 
until 1915, when he resigned and founded the 
Woodcraft League of America, similar to his 
original Woodcraft Indians. Among his writings 
are Wild Animals ! Have Known (1898) and Bi- 
ography of an Arctic Fox (1937). 



SETS, THEORY OF 


5 £TON HALL UNIVERSITY, coeducational in- 
stitution of higher learning, located in South 
Orange, N.]., with divisions in Paterson and 
Newark, and operated under the auspices of the 
Roman Catholic archdiocese of Newark, N.J. 
The university was founded in 1856, chartered 
asSeton Hall College in 1861, and officially des- 
ignated a university in 1950. Instruction is of- 
fered in the arts and sciences, business adminis- 
tration, law, nursing, and teacher education. 
The university confers the B.A., B.S., J.D., M.A., 
M.S., D.D.S., and Ph.D. degrees. In 1968 the li- 
brary contained more than 200,000 bound vol- 
umes. In 1968 enrollment at Seton Hall Univer- 
sity totaled 9753 students, and the faculty 
numbered 543 members. The endowment of the 
institution was about $3,863,000. 

SETS, THEORY OF, branch of mathematics, 
first given formal treatment by the German 
mathematician Georg Cantor (q.v.). The set con- 
cept is one of the most basic in mathematics, 
even more primitive than the process of count- 
ing, and is found, explicitly or implicitly, in 
every area of pure and applied mathematics. Ex- 
plicitly, the principles and terminology of sets 
are used to make mathematical statements more 
clear and precise and to clarify concepts such as 
the finite and the infinite. 

A set is an aggregate, class, or collection of 
objects, which are called the elements of the 
set. In symbols, a e 5 means that the element a 
belongs to or is contained in the set S, or that 
the set 5 contains the element a. A set 5 is de- 
fined if, given any object a, one and only one of 
these statements holds: a e 5 or a t 5 (that is, a is 
not contained in 5). A set is frequently desig- 
nated by the symbol 5 = { }, with the 

braces including the elements of 5 either by 
writing all of them in explicitly or by giving a 
formula, rule, or statement that describes all of 
them. Thus, 5, = {2, 4}; S 2 « {2, 4 , 6, ... , 
2n, . . . } = {all positive even integers}; S 3 = 
{xjx 2 - 6x + 11 > 3}; S 5 — {all living mates 
named John}. In 5 3 and S 4 it is implied that x is a 
number; S 3 is read as the set of all Vs such that x 2 
- 6x + 11 >3. 

If every element of a set R also belongs to a 
set 5, R is a subset of 5, and 5 is a superset of R ; 
in symbols, R C 5, or 5 3 R. A set is both a sub- 
set and a superset of itself. If R ^ S, but at least 
one element in S is not in R, R is called a proper 
subset of 5, and 5 is a proper superset of R; in 
symbols, R C S, S Z> R. If R C 5 and S C R, that 
is, if every element of one Set is an element of 
the other, then R and S are the same, written R 
=* 5. Thus, in the examples cited above, S 1 = S 3/ 
and St is a proper subset of 5 2 . 


If A and B are two subsets of a set 5, the ele- 
ments found in A or in B or in both form a sub- 
set of 5 called the union of A and 8, written A U 
B. The elements common to A and B form a sub- 
set of S called the intersection of A and 8, writ- 
ten A fl B. If A and 8 have no elements in com- 
mon, the intersection is empty; it is convenient, 
however, to think of the intersection as a set, 
designated by (£> and called the empty or null set. 
Thus, if A = {2, '4, 6}, 8 = {4, 6, 8, 10}, and C * 
{10, 14, 16, 26}, then A U B = {2, 4, 6, 8, 10}, A U 
C - {2, 4, 6, 10, 14, 16, 26}, A O 8 - {4, 6}, A D 
C = 0. The set of elements that are in A but not 
in 8 is called the difference between A and 8, 
written A - B (sometimes A\8); thus, in the il- 
lustration above, A — 8 — {2}, 8 — A = {8, 10}. 
If A is a subset of a set /, the set of elements in 1 
that are not in A, that is, / — A, is called the 
complement of A (with respect to /), written / — 
A = A' (also written A, A, -A). 

The following statements are basic conse- 
quences of the above definitions, with A 8, C, 

. . . representing subsets of a set I. 

1. A U B « B U A. 

2. A fl B *= B n A, 

3. (A U B) U C - A U (B U C). 

4. (A n B) n c = a n (B n o. 

5. A u 0 - A. 

6. A n 0 - 0. 

7. A U / - /. 

8. A fl / - A. 

9. A U CB O C) = (A U B) D (A U C). 

10. a n (B u C) - (a n 8) u (a n o. 

11. A U A' « /. 

12. A D A' = 0. 

13. (A U By « A' n B'. 

14. c A n BY - A' U B\ 

15. AUA^AHA^A. 

16. (AT - A. 

17. A — = A D 

18. (A — fi) “ C = A — (£ U C). 

19. If A (IS = 0, then (A U £)—£*= A. 

20. A — (5 U O = (A — 8) O (A — C). 

If 5 is a set, the set of all subsets of 5 is a new 
set D, sometimes called the derived set of 5. 
Thus, if S — {a, 5, c}; D = { { }, {a}, { b }, {c}, 
{a, b}, {a, c }, { b , c }, [a, b, c} }. Here, { } is used 
in place of the null set 0 r- of 5; it is an element of 
D. If 5 has n elements, the derived set D has 2 n 
elements. Larger and larger sets are obtained by 
taking the derived set D 2 of D, the derived set 
D 3 of D 2 , and so on. 

If and B are two sets, the set of all possible 
ordered pairs of the form (a, b), with a in A and 
b in 8, is called the Cartesian product of A and 
8, frequently written A x 8. For example, if A 
{1,2}, B - {x, y,z}, then Ax 6 - { (1,x), (T K), 
(1, z), (2, x), (2, y), (2, z) }. 8 x A = { (x, 1), 
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(y, 1), {z, 1), (x, 2), (y, 2), (z, 2) }. Here, 8x^ 
B x A, because the pair (1, x) must be distin- 
guished from the pair (x, 1). 

The elements of the set A = {1, 2, 3} can be 
matched or paired with the elements of the set 
B = {x, y, z} in several (actually, six) ways such 
that each element of B is matched with an ele- 
ment of A, each element of A is matched with 
an element of B , and different elements of one 
set are matched with different elements of the 
other. For example, the elements may be 
matched (1, y), (2, z), (3, x). A matching of this 
type is called a one-to-one (1-1) correspond- 
ence between the elements of A and B . The ele- 
ments of the set A = (1, 2, 3} cannot be put into 
a 1-1 correspondence with the elements of any 
one of its proper subsets and is therefore called 
a finite set or a set with finite cardinality. The 
elements of the set # = {1, 2, 3, . . . } can be 
put into a 1-1 correspondence with the ele- 
ments of its proper subset C = {3, 4, 5, . . . } 
by matching, for example, n of B with n + 2 of 
C, n = 1, 2, 3, . . . . A set with this property is 
called an infinite set or a set of infinite cardinal- 
ity. Two sets having elements that can be placed 
in a 1-1 correspondence are said to have the 
same cardinality. J.Si. 

SETTER, variety of hunting dog formerly 
trained to crouch or set, on discovering game, 
with his nose pointing toward the place of con- 
cealment of the quarry, but now trained to 
stand rigid in the manner of the hunting dog 
known as the pointer. The principal breeds of 
setter are the English setter, Gordon setter, and 
Irish setter (qq.v.). 

SETTIGNANO, Desiderio Da. See Desiderio 
Da Settignano. 


SETTLEMENT, ACT OF, provision of an Ehr 
lish statute enacted by Parliament in 1701. It se- 
cured the succession of the crown of England to 
members of the House of Hannover in the 
Protestant faith, unless either of the English 
queens, Mary II or Anne (qq.v.), provided an 
heir. The act had the effect of excluding Roman 
Catholics from the throne. King George I (q V ) 
obtained the British throne in 1714 through the 
terms in the Act of Settlement. See also Eng- 
land: History: The Glorious Revolution. 
SETUBAL, formerly called in English SAINT 
UBES, and in French SAINT YVES, city in Portu- 
gal, and capital of Setubal District, Estremadura 
Province, on Setubal Bay, about 20 miles s.e. of 
Lisbon. Setubal is an important seaport. The city 
is a major sardine-canning center. Wine, fruit, 
and cork are exported. The Church of Santa 
Maria, built in the 16th century, is well known 
for its highly ornate interior. Pop. (1970) 58,581. 
SEURAT, Georges (1859-91), French painter, 
born in Paris, and trained at the Ecole des 
Beaux-Arts. Seurat and his friend the French 
painter Paul Signac (1863-1935) originated the 
influential theory and practice of neoimpres- 
sionism. Their school of painting was based on a 
strict scientific application of the methods of 
impressionism (q.v.) and was characterized by 
the employment of a technique known as poin- 
tillism. In pointillism, forms are built up through 
the application of many small dots of unmixed 
color to a white background. Seurat's revolu- 
tionary pointillism found many pupils and imi- 
tators but, except in the work of Signac, was 
unequaled in its perfect blending of colors. 
Many of Seurat's theories in regard to painting 
were derived from his study of contemporary 



"A Sunday Afternoon on 
the Island of La Grande 
Jatte " by Georges Seurat. 
Art Institute of Chicago - 
Helen Birch Bartlett 
Memorial Collection 
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arises on optics. His scientific bent was re- 
vealed also in his habits of painting, which in- 
cluded fixed working hours and the meticulous 
5 vstematization of his technique. 

In 1884 Seurat completed "Baignade" ("Bath- 
es" Tate Gallery, London), a scene of boys 
bathing in the Seine R. and the first of six large 
canvases constituting the major part of his life's 
work. In this and subsequent works, he con- 
tinued the impressionist tradition of depicting 
holiday outings and entertainments. He de- 
parted from impressionist style, however, in the 
precise application of the paint and in the 
suggestion of depth and volume. His master- 
piece, "Un Dimanche d'Ete a la Grande-Jatte" 
("A Sunday Afternoon on the Island of la 
Grande-latte", 1884-86, The Art Institute, Chi- 
cago), represents Sunday strollers on an island 
in the Seine R. The painting achieves an atmos- 
phere of monumental dignity through the bal- 
anced arrangement of its elements and the stat- 
uesque contours of its figures. Seurat's other 
large-scale works are "Les Poseuses" ("The 
Models", 1888, Barnes Collection, Philadelphia), 
"La Parade" ("The Side Show", 1889, Stephen 
Clark Collection, New York City), "Le Chahut" 
(1889, Ryks Museum, Amsterdam, the Nether- 
lands), and "Le Cirque" ("The Circus", 1890, 
Louvre, Paris). 

SEVAREID, Eric (Arnold) (1912- ), American 

television commentator, news analyst, journal- 
ist, and author, born in Velva, N. Dak. He at- 
tended the University of Minnesota, graduating 
with a b.a. in political science in 1935. In 1936 
he became a reporter on the Minneapolis Jour- 
nal , but the following year he traveled to Europe 
and resumed his studies. He returned to news- 
paper work again in 1938 as a correspondent for 
the Paris edition of the New York Herald Trib- 
une ?; a year later, he became its city editor. He 
also worked during this time as a night editor 
for the United Press. In August, 1939, Sevareid 
was hired by the American news commentator 
Edward R. Murrow (q.v.) as a radio commenta- 
tor for the Columbia Broadcasting System 
(C.B.S.). 

During World War II, he was assigned by 
C.B.S. to the European front (1939-40, 1944- 
45), the news bureau in Washington, D.C. 
(1941-43), and the China-Burma-India theater of 
operations (1943). His greatest journalistic 
achievement occurred early in the war, when he 
was the first to broadcast the news of the im- 
pending surrender of France to Germany. Sub- 
sequently, he has held a variety of assignments 
for C.B.S. radio and television. The recipient of 
many awards over the years for his reporting. 


Sevareid is probably best known for his incisive 
news analyses and spirited commentaries deliv- 
ered as national correspondent of C.B.S. News 
in Washington and during special elections cov- 
erage. He is the author of five books, including 
Not So Wild A Dream (1946), a best-selling au- 
tobiography, and This is Eric Sevareid (1964), a 
collection of his syndicated columns. 
SEVASTOPOL', or SEBASTOPOL, city and port 
of the Soviet Union, in the Ukrainian S.S.R., in 
the Crimean Oblast, on the Black Sea, about 200 
miles s.w. of Odessa. It is a major seaport and a 
principal naval base of the Black Sea. The city is 
on an inlet about 4 mi. long and nearly 1 mi. 
wide. 

Among its industries are the production of 
machinery and flour milling. It is the site also 
of the biological station of the Leningrad Acad- 
emy of Sciences. Noted structures in the city in- 
clude the Cathedral of Saint Peter and Saint 
Paul, distinguished by its classical architecture, 
and the Cathedral of Saint Vladimir, built in 
1888. Sevastopol' dates back to the 5th century 
B.C.; it was successively a Greek colony, a Byzan- 
tine city, and a settlement of the Tatars (q.v.). 
When the Crimea Peninsula was conquered by 
Russia in 1783, Catherine II, Empress of Russia 
(see under Catherine), founded the present city. 
In 1804 it became the chief Russian naval station 
on the Black Sea and was strongly fortified. The 
city sustained a siege of eleven months during 
the Crimean War (q.v.) and was practically de- 
molished. After 1870, it was reconstructed and 
redesignated a Russian naval base. Pop. (1970) 
229,000. 

SEVEN AGAINST THEBES, in Creek mythol- 
ogy, ill-fated expedition against the city of 
Thebes, ' undertaken by seven chieftains and 
their followers under the leadership of Adrastus, 
King of Argos, and Polyneices, the son of Oedi- 
pus (q.v.), the former king of Thebes. After los- 
ing the throne to his younger brother Eteocles, 
Polyneices fled to Argos and married the daugh- 
ter of Adrastus. The Argive king then organized 
a great army to march against the Thebans and 
restore Polyneices to the throne. The other lead- 
ers of the expedition were Tydeus of Calydon, 
Parthenopaeus of Arcadia, Capaneus and Hip- 
pomedon of Argos, and Amphiaraus, the 
brother-in-law of Adrastus. 

The seven gates of Thebes were defended by 
seven Theban champions. During the siege Po- 
lyneices and Eteocles slew each other, thus ful- 
filling the curse of their father. The battle ended 
with the defeat and death of all the Argives ex- 
cept Adrastus, who fled with his broken army to 
Athens. Ten years after the disaster, the sons of 
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the seven warriors, the Epigoni (q.v.), success- 
fully marched against the city to avenge the 
deaths of the heroes. 

SEVEN CHURCHES OF ASIA, churches ad- 
dressed in the opening chapters of the New Tes- 
tament book of Revelation (q.v.), under the fol- 
lowing names, those of cities in what is now 
Turkey: Ephesus (q.v.), Smyrna (now izmir, q.v.), 
Perga mum (q.v., now Bergama), Thyatira (now 
Akhisar), Sardis (q.v.), Philadelphia (q.v., now 
Ala§ehir), and Laodicea (now Denizli). These 
churches represented the groups of churches of 
the Roman province of Asia. Listed together in 
Rev. 1:11, they are each addressed separately 
thereafter. 

SEVEN DAYS' BATTLE, series of engagements 
during the American Civil War, occurring near 
Richmond, Va., between June 26 and July 2, 
1862. These skirmishes were fought by Federal 
forces under the command of General George 
Brinton McClellan (q.v.) and Confederate forces 
under the command of General Robert Edward 
Lee (see under Lee). Lee prevented Union troops 
from capturing the Confederate capital at Rich- 
mond. See Civil War, The American; Peninsular 
Campaign. 

SEVEN LIBERAL ARTS, in education, subjects 
of the ancient and medieval curriculum: gram- 
mar, logic, rhetoric, geometry, arithmetic, as- 
tronomy, and music (qq.v.). The distinction be- 
tween the liberal arts and the practical arts 
originated in Greece. According to the Greek 
philosophers Plato and Aristotle (qq.v.), the lib- 
eral arts were those subjects suitable for the de- 
velopment of intellectual and moral excellence, 
as distinguished from those that were merely 
useful or practical. The Greeks assigned no defi- 
nite number to such liberal arts, however. The 
first encyclopedic discussion of the seven liberal 
arts was that written in the 1st century b.c. by 
the Roman scholar Marcus Terentius Varro 
(q.v.); he also wrote books on the more utilitar- 
ian arts of medicine and architecture (qq.v.). 
The seven arts, as studied during the Middle 
Ages (q.v.), were known chiefly through writings 
of the 5th to the 7th century a.d., notably, the 
works of the Latin writer Martianus Capella (fl. 
5th cent.), the Roman historian Flavius Magnus 
Aurelius Cassiodorus, and the Spanish scholar 
Saint Isidore of Seville (qq.v.). The medieval 
course of study was divided into the elementary 
trivium and the more advanced quadrivium. The 
trivium was comprised of grammar, which in- 
cluded the study of literature, dialectic (qq.v.) or 
logic, and rhetoric, which also covered the study 
of law. Completion of the trivium entitled the 
student to a bachelor's degree. The quadrivium 
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was comprised of arithmetic; geometry, which 
included geography and natural history/astron- 
omy, to which astrology was often added; and 
music, chiefly that of the Church. Once the stu- 
dent completed the quadrivium, he was a mas- 
ter of arts; see Degree, Academic. 

The term liberal arts is now often used for the 
unspecialized, nonscientific studies pursued in 
an undergraduate college; see Education; Edu- 
cation, Higher. 

SEVEN PINES. See Peninsular Campaign. 
SEVEN SEAS, ancient mariner's expression re- 
ferring to all the oceans of the world, specifical- 
ly the North and South Atlantic, the North and 
South Pacific, the Indian, the Arctic, and the 
Antarctic oceans. See Ocean and Oceanogra- 
phy. 

SEVENTH-DAY ADVENTIST CHURCH, evan- 
gelical Protestant denomination (see Advent- 
ism), with world headquarters in Washington, 
D.C. For administrative purposes, its world work 
is carried out by a general conference organized 
into twelve geographic divisions. Each of the di- 
visions is composed of several union confer- 
ences, which in turn are made up of smaller lo- 
cal conferences. Governed by a representative 
system, each level, beginning with the local 
congregation, sends delegates to business ses- 
sions that convene at regular intervals, varying 
from two to five years. 

Programs. The denomination conducts mis- 
sionary, educational, and philanthropic pro- 
grams, which are supported by a voluntary sys- 
tem of tithing (contributing a tenth of one's 
income) and freewill offerings. Church activities 
are maintained in all parts of the world, and de- 
nominational publications are printed in 197 
languages and dialects. Notable among English- 
language periodicals are the general church pa- 
per The Advent Review and Sabbath Herald , 
founded in 1850; The Signs of the Times , 
founded in 1874; These Times , founded as the 
Southern Agent in 1891; and Liberty magazine, 
founded in 1906. 

Throughout the world the church conducts 
the largest school system of any Protestant de- 
nomination. In the United States it maintains 
more than 1000 elementary and junior high 
schools, 94 high schools, 9 liberal arts colleges, 
and 2 universities that include graduate-schools 
of theology, dentistry, medicine, other health 
professions, education, and arts and sciences. 
Tenets. Two tenets of faith are prominent in 
Seventh-day Adventist theology: belief in the 
visible, personal Second Coming of Christ (see 
Second Advent of Christ) at an early but indefi- 
nite date and the observance of Saturday as the 
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Sabbath (q.v.). Members accept the Bible as 
their sole religious authority, placing special 
trust in the literal interpretation of prophetic 
passages. They hold that grace (q.v.) alone is 
sufficient for salvation, administer baptism (q.v.) 
by immersion, and practice foot washing in 
connection with observance of the Lord's Sup- 
per (q.v.). 

Seventh-day Adventists expect the eventual 
destruction of the wicked and everlasting life 
for the just, including the living and the resur- 
rected dead, at the Second Advent of Christ. In 
their social life approved recreation replaces en- 
tertainments such as dancing and theatergoing. 
The denomination has a comprehensive pro- 
gram for youth of all ages. It strongly favors the 
principle of religious liberty and the separation 
of church and state. 

Holding that the body is the temple of the 
Holy Spirit, Seventh-day Adventists put great 
stress on health and maintain more than 360 
hospitals and clinics around the world. 

History. The Seventh-day Adventist Church is 
the largest of the Adventist bodies that devel- 
oped from the worldwide Second Advent move- 
ment of the early 19th century. In the U.S. the 
most prominent leader of this movement was a 
Baptist preacher, William Miller (1782-1849). 
Miller and his followers, known initially as Mil- 
led tes, proclaimed that the Second Coming of 
Christ would occur on Oct. 22, 1844. The move- 
ment was widely ridiculed after that day passed 
uneventfully. A small group of these Adventists 
discovered the error in Miller's interpretation of 
the prophecies and continued to proclaim their 
confidence in the early return of Christ to the 
earth. One company, in Washington, N.H., in- 
fluenced by a Seventh-day Baptist, began to ob- 
serve Saturday as the Scriptural Sabbath instead 
of Sunday. Soon other groups in New England 
and the Middle West recognized Saturday as the 
Sabbath. These churches established headquar- 
ters in Battle Creek, Mich., and officially adopted 
the name Seventh-day Adventist in 1860. The 
denomination was formally organized in 1863. 
Headquarters was moved to Washington in 
1903. 

By 1975 the Seventh-day Adventist Church in 
the U.S. reported more than 500,000 members 
and some 3500 congregations. World member- 
ship exceeded 2,500,000. 

GENERAL CONFERENCE OF SEVENTH-DAY ADVENTISTS 

SEVENTH-DAY BAPTISTS. See Baptist: Sev- 
enth-Day Baptist General Conference . 

SEVEN WEEKS' WAR, also known as the AUS- 
TRO-PRUSSIAN WAR, fought from June 14 to 
Aug. 23, 1866, between Prussia, which was allied 


with Italy, and Austria, which was supported by 
Bavaria, Wurttenberg, Baden, Saxony, Hannover, 
and several minor German States. 

Causes. The central cause of the war was the 
dispute between Prussia and Austria regarding 
the duchies of Schleswig and Holstein, which 
the two countries had jointly taken from Den- 
mark in 1864; see Schleswig-Holstein. By the 
Convention of Gastein in 1865, Austria received 
jurisdiction over Holstein and Prussia over 
Schleswig and the duchy of Lauenburg. Neither 
Austria nor Prussia was satisfied, however, with 
the settlement. 

The immediate cause of the war was the re- 
solve of Prince Otto von Bismarck (q.v.), Prus- 
sian foreign minister, to use the Schleswig-Hol- 
stein situation to further the unification of 
Germany under Prussian control. The dominant 
powers in Germany at the time were Prussia and 
Austria. Both were member States in the Ger- 
man confederation that had been formed at the 
Congress of Vienna in 1815. It was to force Aus- 
tria out of the confederation and leave Prussia 
the only strong power in Germany that Bismarck 
provoked the war with Austria. He interfered in 
the Austrian administration of Holstein, and, 
when Austria protested to the Diet, or legislative 
body, of the confederation, Bismarck marched 
troops into Holstein. 

Military Aspects. On June 14, Austria declared 
war on Prussia. Although the numbers of men in 
the opposing armies were equal, the military 
brilliance of the German strategist Count Hel- 
muth von Moltke (see under Moltke), chief of 
the Prussian general staff, quickly placed the 
Prussian army at a definite advantage. The Aus- 
trian forces were under the command of Gen- 
eral Ludwig August von Benedek (1804-81). The 
war lasted less than two months. The Prussians 
invaded Saxony and Bohemia in mid-June. 
Then, on July 3, the Prussians inflicted a crush- 
ing defeat upon the Austrians at Koniggratz, or 
Sadowa (now Hradec Kralove, Czechoslovakia), 
in Austria. Despite a previous Austrian victory 
over Italian troops in Venetia on June 24, Austria 
was so decisively overwhelmed at Koniggratz 
that it was forced to sue for peace. 

Settlement of the Issues. By the terms of the 
Treaty of Prague signed on Aug. 23, 1866, the 
existing German confederation was dissolved. 
Austria ceded Holstein to Prussia and Venetia to 
Italy, and paid Prussia a small indemnity. In 1867 
Prussia organized the North German Confeder- 
ation (q.v.). Austria was excluded from the new 
confederation, leaving Prussia as the dominant 
power in Germany. The North German Confed- 
eration led to the formation of the German Em- 
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pire. The Seven Weeks' War also led to the es- 
tablishment, in 1867, of the dual monarchy of 
Austria-Hungary (q.v.). 

See also Germany: History. 

SEVEN WISE MEN OF GREECE, THE, also 
known as THE SEVEN SAGES, Greek sages of the 
7th and 6th centuries b.c, who were active in 
science, philosophy, and politics. Although their 
identities do not always agree, the seven sages 
usually appear as Bias of Priene (fl. 6th cent. 
b.c.), Chtlon of Sparta (fl. 6th cent, b.c.), Cleobu- 
Sus of Lindus (fl. 6th cent, b.c.), Periander of Cor- 
inth (d. 585 b.c.), Pittacus of Mitylene (650?-570? 
b.c.), Solon (q.v.) of Athens, and Thales (q.v.) of 
Miletus. 

SEVEN WONDERS OF THE WORLD, list of 
sites or objects deemed remarkable either for 
their great beauty, their uniqueness of architec- 
ture, or their historic or economic importance. 
Although lists of wonders have been compiled 
in many different categories, for example, won- 
ders of medicine, communication, or transpor- 
tation, four major such listings exist; these, al- 
though variable somewhat in content, are 
considered universal. They include two early 
lists, one of ancient-world wonders and the 
other of sites popular in the Middle Ages; third, 
a list of spectacular natural features; and, finally, 
a list of outstanding modern structures. 

Seven Wonders of the Ancient World. The 
original listing of wonders is attributed to the 
Greek epigrammatist, Antipater of Sidon (fl. 2nd 
century b.c.) and names the seven most remarka- 
ble structures of antiquity. The list includes the 
pyramids (q.v.) of Egypt, which are the oldest, 
dating from about 2690 b.c., and the best pre- 
served of the wonders; the hanging gardens of 
Babylon (q.v.), constructed by King Nebuchad- 
nezzar II ( see under Nebuchadnezzar) in the 6th 
century b.c.; the temple of the Greek goddess 
Artemis (q.v.) at Ephesus, erected during the 4th 
century b.c.; the statue of the Greek god Zeus 
(q.v.), made by the Greek sculptor Phidias (fl. 
5th century b.c.) about 435 b.c. at Olympia; the 
mausoleum (q.v.) at Halicarnassus, a marble 
tomb about 135 ft. high, built for King Mausolus 
(fl. 4th century b.c.) of Caria, and of which only 
pieces remain; the Colossus of Rhodes, a statue 
of the Greek sun god Helios (q.v.), about 105 ft. 
high, erected near the harbor of Rhodes (q.v.) in 
the Aegean Sea around 280 b.c. and destroyed 
about sixty years later; and the Pharos, or light- 
house, at Alexandria, Egypt, about 200 ft. high 
with a guiding fire at its peak, completely de- 
stroyed during the 14th century. 

Seven Wonders of the Middle Ages. The sec- 
ond listing names sites or structures considered 


significant by the people of the Middle Ages 
(q.v.). It includes, the Colosseum, of Rome an 
amphitheater (q.v.) once used for Roman spec- 
tacles and contests and now in ruins; the cata- 
combs (q.v.) of Alexandria, Egypt, underground 
tunnels used for refuge by the early Christians- 
the Great Wall (q.v.) of China, started in the 3rd 
century b.c. as a protective barrier; Stonehenge 
(q.v.), on the Salisbury Plain in England, thought 
to have been a monument for worship during 
the Middle Ages but now known to have ex- 
isted during prehistoric times, supposedly for 
astrological observation; the Leaning Tower of 
Pisa (q.v.), Italy, begun in 1174 a.d. and today 
slanting more than 14 ft. from the perpendicu- 
lar; the Porcelain Tower of Nanking, in China, 
built to a height of 260 ft. during the 15th cen- 
tury and destroyed in 1853; and the Mosque of 
Saint Sophia (q.v.) at Constantinople (now Is- 
tanbul), originally a Christian church, but now a 
museum, built about 537 a.d. 

Seven Natural Wonders of the World. The 
list of seven natural wonders names areas of ge- 
ological significance and was compiled by 
world travelers during recent centuries. Usually 
included in this grouping are Mt. Everest (q.v.), 
in south-central Asia, the highest-known moun- 
tain in the world; Victoria Falls (q.v.), a 400-ft. 
waterfall of the Zambezi R. in southern Africa; 
the Grand Canyon (q.v.) in Arizona; the Great 
Barrier Reef (q.v.), a chain of coral reefs located 
off the east coast of Queensland, Australia; the 
Northern Lights (see Aurora), a luminous phe- 
nomenon occurring in countries of the extreme 
north; Parlcutin, one of the world's youngest 
volcanoes (see Volcano), discovered in 1943 
west of Mexico City; and the harbor at Rio de 
Janeiro, Brazil, as seen from the sea. 

The Seven Modern Wonders of the World. 
Chosen by modern travelers and explorers, this 
list is composed of man-made structures signifi- 
cant in contemporary civilization. It includes 
the Suez Canal (q.v.), connecting the Mediterra- 
nean and Red seas; the Eiffel Tower (q.v.), in 
Paris; the Alaska Highway (q.v.), a scenic mod- 
ern roadway connecting Alaska with Canada; 
the Golden Gate Bridge (q.v.), in San Francisco, 
Calif., one of the longest single-span suspension 
bridges in the world; the Empire State Building, 
in New York City, for many years the world's 
tallest skyscraper; Dneproges Dam, an extensive 
power station on the Dnieper R. in the Ukrain- 
ian S.S.R.; and the Panama Canal (q.v.), joining 
the Atlantic and Pacific oceans across the Isth- 
mus of Panama. 

SEVEN YEARS' WAR, worldwide series of con- 
flicts fought from 1756 to 1763 to establish con- 
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tro l 0 f Germany and to determine colonial su- 
premacy in North America and India. It involved 
most of the major powers of Europe, in particu- 
lar Prussia, Great Britain, and Hannover on one 
side, and Austria, Saxony, France, Russia, Swe- 
den, and Spain on the other. The North Ameri- 
can' segment of the conflict, known as the 
French and Indian War (q.v.), involved Great 
Britain and her American colonies against the 
French and their Algonquian (q.v.) allies. The In- 
dian phase established British domination in 
India (q.v.). 

European Phase. Austria's resolve to repossess 
the rich province of Silesia (q.v.), which had 
been lost to Prussia in 1748 (see Succession 
Wars), was the major conflict leading to the 
Seven Years' War. Maria Theresa (q.v.). Arch- 
duchess of Austria and Queen of Hungary and 
Bohemia, acquired the support of Russia, Swe- 
den, Saxony, Spain, and France, with the spe- 
cific aim of waging war against Prussia and her 
ally, Great Britain. Frederick II (q.v.). King of 
Prussia, initiated hostilities with his attack and 
capture of Saxony in 1756. 

Through the first half of the war, the Prussians 
continued victorious. They defeated the French 
at Rossbach and the Austrians at Leuthen in 
1757, thereby temporarily recovering Silesia, and 
the Russians at Zorndorf in 1758. At this point, 
however, with Sweden entering the war and vir- 
tually all Europe opposing Frederick, the tide 
seemed to turn. By 1759 eastern Prussia was in 
the hands of the Russians, and Berlin had been 
captured. The Prussian situation was desperate. 
Two significant factors, however, led to the 
eventual return of Prussian dominance in the 
war. One was the active support of the British 
and Hannoverians; both, until this point ineffec- 
tive combatants, now fought successfully 
against the French. The second, and more im- 
portant, was the withdrawal in 1762 of Russia 
and Sweden from the war. This occurred as a re- 
sult of the death of Elizabeth Petrovna (q.v,), 
Empress of Russia; her successor, Peter III (see 
under Peter), an admirer of Frederick, signed a 
peace treaty with the Prussian leader. 

American Conflict. In North America, the war 
began in 1754. Colonial rivalry had gradually de- 
veloped between France and Great Britain over 
lucrative fur-trading posts and land west of the 
Appalachian Mts., and also over fishing rights 
off the coast of Newfoundland. The French, 
through a strategy of encirclement, hoped to 
contain English settlement, particularly in the 
Ohio valley, where Virginia planters established 
fur-trading posts in 1749. By resisting British ex- 
pansion westward, France hoped to unite. 


through a chain of forts, their Canadian empire 
with possessions as far south as New Orleans; 
see Louisiana Purchase. 

During the first two years of the war, French 
and Indian forces were largely victorious, win- 
ning an important and surprising victdry in de- 
fending Fort Duquesne. In 1757, however, the 
British statesman William Pitt ( see under Pitt), a 
pro-Prussian, was given complete charge of Brit- 
ish foreign policy and appointed the British 
general James Wolfe (q.v.) to command the 
troops in the New World. Pitt's bold strategy 
ultimately resulted in defeat for the French. By 
1760 the British had conquered all of French 
Canada. 

Indian Theater. Britain was also victorious in 
India, completely demolishing French plans for 
control of the country. Responsible for much of 
the success was the British soldier Robert Clive 
(q.v.). Important events of the war include the 
Battle of Plassey and the atrocity alleged to have 
occurred in the Black Hole (q.v.), a prison cell in 
Calcutta. 

Peace Terms. The Seven Years' War officially 
ended in 1763. On Feb. 10, the Treaty of Paris 
was signed to settle differences between 
France, Spain, and Great Britain. Among the 
terms was the acquisition of almost the entire 
French empire in North America by Great Brit- 
ain. The British also acquired Florida from Spain, 
and the French retained their possessions in 
India only under severe military restrictions. The 
continent of Europe remained free from territo- 
rial changes. 

On Feb. 15, the Treaty of Hubertusburg was 
signed at Hubertusburg, Saxony. This agreement 
confirmed Prussia's possession of Silesia, and 
established her :a& a leading power in Europe. 
SEVERN, Great Britain, river rising in the Plyn- 
limmon Mts. in Montgomeryshire, Wales, and 
flowing e. through Shropshire, England, and s. 
through Worcestershire and Gloucestershire, 
until it forms a large estuary that widens into the 
Bristol Channel. The river is about 210 mi. long. 
It is a principal river of the island and is naviga- 
ble for about 180 mi., from the Bristol Channel 
to Welshpool, Wales. The Avon and the Wye 
rivers are among the tributaries; the river is an 
excellent source of salmon with its tributaries 
abounding in trout. Canals connect the Severn 
with the Thames, Trent, and Mersey rivers. A 
tunnel under the estuary, about 4 mi. long, con- 
nects Bristol with s. Wales. 

SEVERSKY, Alexander Procofieff de. See De 
Seversky, Alexander Procofieff. 

SEVERUS, Lucius Septimius (146-211), Roman 
Emperor (193-211), born in Leptis Magna (near 
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the modern city of Homs, Libya). After receiving 
a law education in Rome, Severus held a num- 
ber of military and political titles. He became 
quaestor militaris in the province of Baetica in 
Spain in 172, and by 190 he was governor of 
Pannonia, a Roman province in central Europe. 
When the Roman emperor Lucius Aelius Aure- 
lius Commodus (q.v.) was murdered in 192, the 
Roman consul Publius Helvius Pertinax (126- 
193) became emperor. He, in turn, was slain a 
year later, and Severus determined to avenge his 
death, returned to Rome with his army. Severus 
became emperor after the murder of Didius Sal- 
vius Julianus (133-193), who had succeeded Per- 
tinax by purchasing the throne from the Praeto- 
rian Guard (q.v.). Severus punished the 
murderers of Pertinax and disbanded the prae- 
torian troops, reorganizing the guard on entirely 
new principles. In 194, he defeated the Roman 
governor of Syria, Gaius Pescennius Niger (fl. 
2nd cent.), a rival for the throne, and captured 
the ancient city of Byzantium (q.v.). He fought 
in Gaul (q.v.) with the Roman general Decimus 
Clodius Septimius Albinus (fl. 2nd cent.) who 
had been proclaimed emperor by his legions 
after the death of Pertinax and who was con- 
quered by Severus in 197. After his brilliant suc- 

The Alcazar at Seville , begun at the end of the 12th 
century, is a masterpiece of Moorish architecture. 

Spanish Tourist Office 


cess against the Parthians of Persia who had in- 
vaded Mesopotamia in Asia, Severus sailed to 
Britain to quell a revolt there in 208. He traveled 
with his army to the north of the island, en- 
countering extreme hardships, and died at York 
To safeguard Roman territory in southern Britain 
from northern invaders, he ordered the con- 
struction of a stone wall that can still be traced 
today; see Roman Wall. Severus's reign marks a 
period of both jurisdictional and military re- 
form. Some of his changes include allowing vet- 
eran officers to hold civil service jobs; improv- 
ing the soldiers' conditions, and creating a new 
imperial treasury. 

SEVIER, John. See Franklin, State of; Tennessee: 
History. 

SEVIGNE, Marquise de (1626-96), French 
writer, born Marie de Rabutin-Chantal in Paris. 
At eighteen she married a French nobleman, 
Marquis Henri de Sevigne (d. 1651), who was 
killed in a duel. She enjoyed the friendship of 
many distinguished people and today is best 
known for her letters, numbering more than 
1500 and chronicling in detail life among court 
and high society in 17th-century France. 
SEVILLE or SEVILLA, city and port in Spain, 
and capital of Seville Province, on the left bank 
of the Guadalquivir R., about 55 mi. from the At- 
lantic Ocean. It is one of the most important 
river ports in Spain. Among its exports are iron 
ore, lead, wine, olives, cork, mercury, and or- 
anges. Industries include the manufacture of 
iron, porcelain and earthenware, tobacco, fish 
canneries, distilleries, textiles, soap, and furni- 
ture. Landmarks in the city date back to the 
Middle Ages, for example, the Alcazar, a royal 
palace built by the Moors in 1181. Traces of 
early Moorish civilization are also evident in the 
small, winding streets, the low, white houses 
with balconies, the courtyards, and the foun- 
tains, as well as in the remains of a wall that 
once surrounded the city. A vast Gothic cathe- 
dral, started in 1402 and finished in 1519, stands 
on the site of a 12th-century Muslim mosque. 
The cathedral houses world-renowned 
paintings by such famous Spanish artists as El 
Greco, Bartolome Esteban Murillo, and Fran- 
cisco de Zurbaran (qq.v.). The Giralda, the ca- 
thedral's bell tower, standing more than 300 ft. 
high, originally served as the minaret, or calling 
tower, for the mosque. The University of Seville, 
established in 1502, is located in the city. The 
Archivo de Indias, a large collection of books, 
manuscripts, and documents on the history and 
administration of the Spanish empire in the 
Americas, has been stored at the Casa Lonja in 
the city since 1785. 



SEWACE DISPOSAL 


History- Called Hispalis during ancient times, 
Seville was captured in 45 b.c. by the Roman 
general and statesman Gaius Julius Caesar (q.v.). 
During the next few centuries, Seville was under 
control of the Vandals (q.v.), the Visigoths (see 
Goths), and the Moors (q.v.) respectively. It 
flourished as a cultural center under Moorish 
domination, which lasted from 712 a.d. until 
i24 3 a .d. It was then conquered by Ferdinand Ml 
(q.v.), King Castile and Leon. The discovery of 
America in 1492 proved extremely profitable for 
the city as prolific trading developed rapidly be- 
tween the two continents. By the 17th and 18th 
centuries, Seville became the leading center of 
Spanish culture. The remains of Christopher Co- 
lumbus (q.v.), the discoverer of America (q.v.), 
were interred in the cathedral in 1898. The 
Spanish-American Exhibition of 1929, an expres- 
sion of Ibero-American relations, was held in 
Seville. Pop. (1970 prelim.) 545,700. 

SEVRES, town of France, in Hauts-de-Seine 
Department, on the left bank of the Seine R., 
about 7 miles s.w. of Paris. Sevres is famous for 
the production of a type of porcelain (q.v.) 
characterized by a fine, elaborate design and in- 
ternationally known as Sevres. Glassworks, dis- 
tilleries, and breweries are also located in the 
town. Sevres was the site of the signing of the 
Treaty of Sevres following World War I; see. 
Sevres, Treaty of. Pop. (1968) 20,228. 

SEVRES, TREATY OF, peace treaty between 
Turkey and the Allied powers, excluding the So- 
viet Union and the United States, following 
World War I. The agreement was signed on Aug. 
10, 1920, at Sevres, France. It dissolved the Otto- 
man Empire (q.v.) and limited Turkey to the city 
of Constantinople (now Istanbul) and surround- 
ing territory and to part of Asia Minor (q.v.). The 
treaty, acceptable to Mohammed VI, Sultan of 
Turkey (1861-1926), and the existing govern- 
ment, was not acknowledged by the Turkish 
statesman Kemal Ataturk (q.v.). As head of the 
Nationalist Party, Ataturk undertook the over- 
throw of the government. Together with his na- 
tionalistic forces, he set up the republic of Tur- 
key with Angora (now Ankara) as its capital. His 
attacks against the French, Italian, and Greek 
armies, who had inhabited his country, were 
successful and led to agreements with the 
Allies. The Conference of Lausanne held in 1923 
resulted in a general treaty more favorable to 
the Turkish cause. See Turkey: History. 

SEVRES WARE. See Porcelain. 

SEWAGE DISPOSAL, or WASTEWATER DIS- 
POSAL, various processes involved in the collec- 
tion, treatment, and sanitary disposition of liq- 
uid and water-carried wastes from households 


and industrial plants. The issue of sewage dis- 
posal assumed increasing importance in the 
early 1970's as a result of the general concern 
expressed in the United States and worldwide 
about the wider problem of pollution of the 
human environment, the contamination of the 
atmosphere, rivers, lakes, seas, and oceans by 
domestic, municipal, agricultural, and industrial 
waste products. The magnitude of the sewage 
problem is indicated by the projected increase 
in the funds assigned in the U.S. to pollution- 
control plants from $7,500,000,000 in the decade 
1955-65 to more than $15,000,000,000 during the 
decade 1965-75. Another $25,000,000,000 were 
estimated to be necessary for the purpose of 
modernization of the combined system of sew- 
ers. See Air Pollution; Water Pllution, 

NATURE OF SEWAGE 

The origin, composition, and quantity of waste 
is related to existing life patterns. When waste 
matter enters water, the resulting product is 
called sewage or wastewater. 

Origin and Quantity. Wastewater originates 
mainly from domestic, industrial, groundwater, 
and meteorological sources, and these forms of 
wastewater are commonly referred to as domes- 
tic sewage, industrial waste, infiltration, and 
storm water drainage respectively. 

Domestic sewage results from the day to day 
activities of people such as bathing, body elimi- 
nation, housekeeping, cooking, and recreation, 
averaging about 60 gal. per capita per day or 
more in congested metropolitan areas. The 
quantity and character of industrial wastewater 
is highly varied, depending upon the type of in- 
dustry, the management of its water usage, and 
the degree of treatment before the wastewater 
is discharged. A slaughterhouse, for example, 
may produce 100 to 1500 gal. per animal proc- 
essed, a paper company may produce 2000 to 
4000 gal. per ton of finished product, and a steel 
mill 1500 to 40,000 gal. per ton of steel manufac- 
tured, depending on the two extremes of judi- 
cious and careless water management and re- 
cycle. 

Infiltration depends more on the nature of 
the location and the condition of the sewer sys- 
tem than on the activities of man. it is undesir- 
able because it imposes a greater load on the 
piping system and the treatment plant, when 
groundwater seeps through cracks in sewer 
pipes. In cases where sewer lines are placed 
below the water table, or when a rainfall leads 
to percolation down to the depth of the pipe, 
infiltration occurs; see Water. The amount of 
storm water drainage to be carried away de- 
pends upon the intensity and duration of a rain- 
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This giant clarifier tank at a chemical plant in Louis- 
ville, , Ky., has a capacity of 1,240,000 gal.; it separates 
wastewater by permitting solid waste to sink to the 
bottom while floating matter is skimmed off at the top. 
Both are then loaded on tanks, and transported to be 
used for sanitary landfill. upi 

fall as well as upon the runoff or yield of the wa- 
tershed; see Drainage. In a metropolitan area 
only a small fraction of the rainfall seeps into 
the ground; the remainder flows from roofs, 
sidewalks and streets into storm sewers. An ex- 
tremely wide range of flows, from none to many 
times the average daily flow of domestic and in- 
dustrial sewage, can be expected. 

A typical metropolitan area discharges a vol- 
ume of wastewater approximately 60 to 80 per- 
cent of its total daily water requirements, the 
rest being used for washing cars, watering 
lawns, and manufacturing processes such as 
food canning and bottling. The hourly flow rate 
of sewage fluctuates from 40 percent to as high 
as 200 percent of the daily average. 
Composition. The composition of wastewater 
is characterized by several physical, chemical, 
and biological measurements. The most com- 
mon analyses include the measurements of sol- 
ids, 5 day — 20° C. biochemical oxygen demand 
(BOD 5 ), chemical oxygen demand (COD), and 
pH. 

The solid wastes include dissolved and sus- 
pended solids. Dissolved solids are the materials 
that will pass through a filter paper, and sus- 
pended solids those that do not; see Filtration. 
The suspended solids are further divided into 
settleable and non-settleable solids, depending 
on how many milligrams (mg) of the solids will 
settle to the bottom of a Miter (L) cone-shaped 
glass container in 1 hr. All these classes of solids 
can be subdivided into volatile or fixed solids, 
the volatile solids generally being considered to 


be organic materials, and the fixed solids being 
inorganic or mineral matter. 

The concentration of organic matter is meas- 
ured by the BOD 5 and COD analyses. The BOD- 
is the amount of oxygen utilized over a 5-dav 
period by microorganisms as they biochemically 
decompose the organic matter in sewage at a 
temperature of 20° C. Similarly, the COD, chem- 
ical oxygen demand, is the amount of oxygen 
required to oxidize the organic matter chemi- 
cally to carbon dioxide and water; see Oxida- 
tion. The values of these parameters, neverthe- 
less, are usually not identical because there are 
materials which are not readily oxidized by bio- 
chemical means but which are easily oxidized 
chemically, and vice versa. The pH method is a 
measure of hydrogen ion (see Ion) concentra- 
tion of a wastewater sample. Typical values of 
solids, BOD 5 , and COD for domestic wastewa- 
ter are given in the accompanying Table 1; 


Type of Solids 

1 Solids mg/L | 

BOD& 

COD 

Fixed 

Volatile 

Total 

mg/L 

mg/L 

Suspended 

70 

175 

245 

110 

108 

Settleable 

45 

100 

145 

50 

42 

Non-settleable 

25 

75 

100 

60 

66 

Dissolved 

210 

210 

420 

30 i 

42 

Total 

280 

385 

665 

140 

150 


Table 7. Composition of a typical domestic sewage. 


The organic matter in typical domestic sewage 
is approximately 50 percent carbohydrates, 40 
percent protein, and 10 percent fat, while the 
pH may range from 6.5 to 8.0. 

The composition of industrial waste can not 
be readily characterized by a typical range of 
values because its makeup depends upon the 
type of manufacturing process involved. The 
concentration of an industrial waste is usually 
placed in perspective by stating the number of 
people, or population equivalent (P.E.), that 
would be required to produce the same quan- 
tity of waste. A comparison may be made on the 
basis of solids, BOD 5 or COD measurements, 
but P.E. is most commonly expressed in terms of 
BOD 5 . An average value of 0.17 lb. 5-day, 20° C. 
BOD per person per day is used for determina- 
tion of the P.E. The population equivalent of a 
slaughterhouse operation, for example, will 
range from 5 to 25 P.E. per animal. 

The composition of infiltration depends on 
the nature of the groundwater which seeps into 
the sewer. Storm water sewage contains signifi- 
cant concentrations of bacteria, trace elements 
(qq.v.), oil, and organic chemicals. The concen- 
trations are highest when an intense rainfall of 
short duration occurs in the summer months 
after a sustained dry period. 
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HISTORY 

Methods of waste disposal date back to ancient 
times, and sanitary sewers have been found in 
the ruins of the prehistoric cities of Crete and 
the ancient Assyrian cities. Storm-water sewers 
built by the Romans are still in service today. Al- 
though the primary function of these was drain- 
age, the Roman practice of dumping refuse in 
the streets caused significant quantities of or- 
ganic matter to be carried along with the rain- 
water runoff. The development of vault toilets 
occurred at the end of the Middle Ages, fol- 
lowed by the renewal of storm-sewer construc- 
tion a few centuries later. At first it was forbid- 
den to dispose of personal and household waste 
in the storm sewers, but by the 19th century it 
was recognized that community health could be 
improved by discharging human waste into the 
storm sewers for rapid removal. The develop- 
ment of municipal water-supply systems and 
household plumbing, furthermore, brought 
about flush toilets and the beginning of the 
modern sewer systems. 

At the beginning of the 20th century, a few 
cities and industries began to recognize that the 
discharge of sewage directly into the streams 
caused health problems, and this led to the con- 
struction of sewage-treatment facilities. At 
about the same time, the septic tank was intro- 
duced as a means of treating domestic sewage 
from individual households both in suburban 
and rural areas. Because of the abundance of di- 
luting water and the presence of sizable social 
and economic problems during the first half of 
the 20th century, very few municipalities and in- 
dustries were compelled to provide wastewater 
treatment. 

During the 1950's and 1960's, the government 
encouraged the prevention of pollution by pro- 
viding funds for the construction of municipal 
waste-treatment plants, water-pollution re- 
search, and technical training and assistance. 
New treatment processes, methods for charac- 
terizing wastewater, and means for evaluating 
the effect of pollution on the environment were 
developed, but in spite of these efforts, expand- 
ing population and industrial and economic 
growth caused the difficulties to increase. 

The magnitude of the pollution problem in 
the late 1960's and early 1970's has marked the 
beginning of a new era. It is an era of environ- 
mental awareness, cooperative and interdisci- 
plinary efforts to solve problems, legislative ac- 
tion to improve the environment, application of 
advanced technology to waste treatment, and 
unprecedented industrial and economic in- 
volvement. 


TRANSPORT OF WASTEWATER 

The transport of wastewater from its source to a 
treatment facility is carried out by a pipe system 
which is generally classified according to the 
type of wastewater flowing through it. If the 
system carries both domestic and storm water 
sewage it is called a combined system, and 
these usually serve the older sections of urban 
areas. As the cities expanded and began to pro- 
vide treatment of sewage, sanitary sewage was 
separated from storm sewage by a separate pipe 
network. This arrangement, which resulted in 
what is called a separate sewer system, is more 
efficient because it excludes the voluminous, 
dilute, storm sewage from the plant, it permits 
flexibility in the manner of treatment and dis- 
charge to the watercourses. 

Sanitary Sewers. Households are usually con- 
nected to the sewer mains by 3- to 4-in. diame- 
ter clay or cast-iron pipe. The sewer mains may 
be located along the centerline of a street or 
alley about 6 ft. or more below the surface. The 
mains range in size from 8 in. to several feet in 
diameter. The pipes of smaller sizes are usually 
made of clay, concrete, or asbestos cement, and 
the large pipes are generally of unlined or lined 
reinforced-concrete construction. Unlike the 
water-supply system, the wastewater flows 
through sewer pipes by gravity (q.v.) rather than 
by pressure. The pipe must be sloped to permit 
the wastewater to flow at a velocity of at least 
1.5 ft. per sec., as at lower velocities, the solid 
material tends to settle in the pipe. Storm-water 
mains are similar to sanitary sewers except that 
they have a much larger diameter. 

The sewer mains from a section of a metro- 
politan area discharge into a single large pipe 
called an interceptor sewer. An interceptor 
transports the wastewater in the direction of the 
treatment plant. Several interceptors may join to 
form a so-called trunk line which discharges 
into the wastewater-treatment plant. Intercep- 
tors and trunk lines are large enough for work- 
men to walk in and some cities have pipes of di- 
ameters that allow the passage of a truck. They 
are generally made of brick or reinforced con- 
crete (prefabricated or cast in place), and the 
cross-sectional geometry is usually egg-shaped, 
horseshoe-shaped, circular, or rectangular. 
WASTEWATER TREATMENT 
The processes involved in municipal wastewater 
treatment plants are usually classified as being 
part of primary, secondary, or tertiary treatment. 
Primary Treatment. The wastewater that en- 
ters a treatment plant may contain logs, cans, 
twine, and other debris that might clog or dam- 
age the pumps and machinery. Such materials 
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are removed by screens of vertical bars, and the 
debris is burned or buried after manual or me- 
chanical removal. The wastewater then passes 
through a comminutor or grinder, where leaves 
and other organic materials are reduced in size 
for efficient treatment and removal in subse- 
quent processes. 

Grit Chamber. In order to remove the inorganic 
or mineral matter such as sand, silt, gravel, and 
cinders, the flow is routed through a long, nar- 
row channel known as the grit chamber. The 
channel is designed so that a flow-through ve- 
locity of about 1 ft. per sec. is achieved, which 
permits inorganic particles 0.2 mm or larger to 
settle at the bottom while the smaller particles 
and most of the organic solids that remain in 
suspension pass through. Mechanical scrapers, 
moving along the bottom of the channel, rake 
the grit to one end of the chamber where it is 
removed and disposed as sanitary land fill. Grit 
accumulation can range from 3 to 8 cu.ft. per 
1,000,000 gal. of wastewater. 

Sedimentation. With grit removed, the wastewa- 
ter passes into a so-called sedimentation tank, 
which separates the settleable organic materials 
from the sewage by means of sedimentation. 
Large mechanical scrapers at the bottom of the 
tank rake the accumulation to one end of the 
tank for drawoff and disposal, and many tanks 
are also equipped to remove grease, scum and 
flotable materials by skimming them to a sur- 
face drawoff box at the effluent end. Retention 
or residence times average 1 to 3 hr., and sedi- 
mentation is capable of removing about 20 to 40 
percent of the BOD 5 and 40 to 60 percent of the 
suspended solids. 

The rate of sedimentation is increased in 
some industrial waste-treatment situations by 
incorporating processes called chemical coagu- 
Jation and flocculation along with the sedimen- 
tation tank. Coagulation is the process of adding 
chemicals such as aluminum sulfate, ferric chlo- 
ride, or polyelectrolytes to the wastewater, 
causing the surface characteristics of the sus- 
pended solids to be altered, and causing the sol- 
ids to attach to one another. Flocculation is the 
operation that causes the suspended solids to 
coalesce. Coagulation and flocculation can lead 
to the removal of suspended-solids in excess of 
80 percent. 

Flotation. An alternative to sedimentation that 
is used in the treatment of some wastewaters is 
flotation, in which air is dissolved or absorbed 
into the wastewater under pressures of 25 to 50 
lb. per sq.in. The wastewater, supersaturated 
with air, is then discharged into an open tank, 
where the excess air rises like carbon dioxide in 


a soft drink bottle. The rising air bubbles en- 
mesh in and around the suspended solids, caus- 
ing them to rise to the surface, where they are 
removed. Flotation can remove more than 
percent of the suspended solids. 

Digestion. Digestion is a microbiological process 
which converts the chemically complex organic 
sludge to methane, carbon dioxide, and an inof- 
fensive humus-like material. The reactions 
occur in a closed tank or digester that is anaero- 
bic, that is, devoid of oxygen. The conversion 
takes place through a series of reactions that 
follow one after the other. First the solid matter 
is solublized by enzymes (q.v.), followed by fer- 
mentation by a group of acid-producing bacte- 
ria, reducing it to simple organic acids such as 
acetic acid (q.v.). The organic acids are then 
converted to methane (CH 4 ) and carbon dioxide 
(C0 2 ) by bacteria. Thickened sludge is heated 
and added as continuously as possible to the di- 
gester, where it is detained for 10 to 30 days, 
and decomposed. The contents are kept par- 
tially mixed by (1) compressing the gaseous 
products (methane and carbon dioxide), and 
passing them back through the sludge either 
from outlets in the bottom or at an intermediate 
depth, (2) drawing sludge off the bottom and 
pumping it back into the top of the digester, 
and (3) by mechanical mixing. The rates of bio- 
chemical reactions going on inside bacterial 
cells increase with temperature, and thus di- 
gesters are operated at higher temperatures. 
Temperatures of 90 to 95° F. are achieved by 
utilizing the fuel value of methane gas, a by- 
product of the sludge-decomposition reaction. 
Digestion yields a 45 to 60 percent reduction in 
organic matter, the rest being an inoffensive 
humus. 

Drying. Digested sludge is placed on sand beds 
for air drying. Percolation into the sand and 
evaporation are the chief processes involved in 
the dewatering process. Air drying requires dry, 
relatively warm weather for greatest efficiency, 
and some plants have a greenhouselike struc- 
ture to shelter the sand beds. Dried sludge in 
most cases is used, as a soil conditioner, or 
sometimes, as a fertilizer because of its 2 per- 
cent nitrogen and 1 percent phosphorus con- 
tent. 

Other Methods. Another method of sludge 
treatment is wet-air oxidation, also known as 
the Zimmerman process. It is a physico-chemi- 
cal process in which sludge is oxidized by air at 
high temperature (500 to 600° F.) and pressure 
(1600 to 1800 lb. per sq.in.). Residence times of 
10 to 30 min. permit COD reductions ranging 
from 70 to 95 percent. Other sludge dewatering 
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methods are vacuum filtration and centrifuga- 
tion; see Centrifuge. Vacuum filtration with- 
draws water under vacuum conditions, and uses 
a vacuum filter, which is a cylindrical drum cov- 
ered with a filter medium and submerged in a 
slurry feed tank. A typical vacuum filter can de- 
water 500 to 3000 lb. (dry weight) of sludge per 
hr. to a solids content of 20 to 40 percent. 
Secondary Treatment. Having removed 40 to 
60 percent of the suspended solids and 20 to 40 
percent of the BOD s in primary treatment by 
physical means, the secondary treatment bio- 
logically reduces the organic material remaining 
in the liquid stream. Usually the microbial proc- 
esses employed are aerobic, that is, the organ- 
isms function in the presence of dissolved oxy- 
gen. Secondary treatment actually involves 
harnessing and accelerating nature's process of 
waste disposal. Aerobic bacteria in the presence 
of oxygen convert organic matter to stable 
forms such as carbon dioxide, water, nitrates, 
and phosphates, as well as other organic mate- 
rials. The production of new organic matter is 
an indirect result of biological treatment proc- 
esses, and must be removed before the waste- 
water is discharged into the receiving stream. 
The efficiency of a secondary treatment process 
is always based on the process being preceded 
by sedimentation and followed by a secondary 
clarifier. 

Several alternative processes are also available 
in secondary treatment, including trickling filter, 
activated sludge, and lagoons. 

Trickling Filter. In this process, a waste stream is 
distributed intermittently over a bed or column 
of some type of porous media. A gelatinous film 


of microorganisms coat the media and function 
as the removal agent. Air permeates the p 0 r e 
spaces in the media and provides adequate oxy- 
gen to the organisms in the film. As the organ! r 
matter in the waste stream comes into contact 
with the microbial film, it is adsorbed and con- 
verted to carbon dioxide, water, and additional 
microbial film. The film accumulates until hy- 
draulic flushing action of the waste stream flow- 
ing down through the bed causes bits and 
pieces of the film to detach from the media 
these bits and pieces being removed prior to 
discharge of the liquid stream. The trickling-fil- 
ter process, when preceded by sedimentation, 
can remove about 85 percent of the BOD s en- 
tering the plant. 

Activated Sludge. This is an aerobic process in 
which organic pollutants are contacted with 
suspended gelatinous sludge particles. The par- 
ticles are simultaneously suspended in an aera- 
tion tank and supplied with oxygen by means of 
pressurized gas or mechanical aeration. The ac- 
tivated-sludge process derives its name from the 
nature of the sludge particles, which are com- 
monly referred to as floe. The floe are composed 
of millions of actively growing bacteria, and a 
gelatinous slime bonds the organisms together, 
yielding a floe particle several millimeters in di- 
ameter. Organic matter is sorbed by the floe and 
converted to aerobic products, including new 
cells. Activated-sludge tanks are usually rectan- 
gular, but sometimes circular, the dimensions 
varying with the size of the city served. The re- 
duction of BOD 5 fluctuates between 60 and 85 
percent. 

An important companion unit in any plant 



Electrically powered sur- 
face aerators, mounted 
on a fiberglass float and 
shown here in operation , 
are used for sludge treat- 
ment in basins or lagoons 
where stationary or dif- 
fused aeration methods 
are impractical. 

Yeomans Bros. Co. 
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employing activated sludge or a trickling filter is 
the secondary clarifier which separates the bio- 
iQoicai growth from the liquid stream before 
discharge; the efficiency of treatment drops 
sharply otherwise. 

Stabilization Pond or Lagoon. Another form of 
biological treatment is the stabilization pond or 
lagoon, which requires large land area and thus 
is usually located in rural areas. Facultative la- 
goons, or those that function in mixed condi- 
tions, are the most common, being 2 to 5 ft. in 
depth, with a surface area of several acres. Ana- 
erobic conditions prevail in the bottom region, 
where the solids are decomposed, while the re- 
gion near the surface is aerobic, allowing the 
oxidation of dissolved and colloidal organic 
matter; see Colloidal Dispersion. Residence 
times may vary from 40 to 60 days and a reduc- 
tion in BOD 5 of 75 to 85 percent can be ob- 
tained. 

Tertiary Treatment. Tertiary treatment is nec- 
essary if the receiving stream requires a higher 
degree of treatment than the secondary process 
can provide, or if the final effluent is intended 
for reuse. Processes are available which remove 
more than 99 percent of the suspended solids 
and BOD 5 . Furthermore, it is possible to reduce 
a significant fraction of the dissolved solids and 
nutrients by existing advanced methods. Mixed 
media filters and activated carbon adsorption 
can practically eliminate the BOD 5 and most of 
the refractory compounds. Dissolved solids are 
reduced by processes such as reverse osmosis 
and electrodialysis while ammonia stripping, 
denitrification and phosphate precipitation can 
remove nutrients. Application of these and 
other advanced waste treatment methods is 
likely to become widespread in the future. See 
Adsorption; Osmosis; Precipitation. 

Septic Tank. A sewage treatment process com- 
monly used to treat the domestic wastes from 
individual households is the septic tank, which 
is a concrete, cinder block or metal tank where 
the solids settle, and the flotable materials rise. 
The partially clarified liquid stream flows from a 
submerged outlet into laterals, which are sub- 
surface rock-filled trenches through which the 
wastewater can flow and percolate into the soil 
where it is oxidized aerobically. A typical tank 
may have a volume of from 200 to 1000 gal. Hy- 
draulic residence times vary from 1 to 4 days 
while the floating matter and settled solids may 
be detained from 6 months to several years dur- 
ing which they are decomposed anaerobically. 
Liquid Disposal. The ultimate disposal of the 
treated liquid stream is accomplished in several 
ways. Direct discharge into a receiving stream 


or Sake is the most commonly practiced means 
of disposal, and in dry climates, treated ef- 
fluents are sometimes used to irrigate nonedible 
crops such as cotton, flax, and forest lands. 
A few industries produce highly concentrated 
waste brine, acidic, or caustic solutions which 
are discharged into a pervious strata several 
thousand feet below ground, the method being 
referred to as deep-well disposal. Perhaps the 
most efficient means of disposal is recycle and 
reuse. After sewage has been adequately treated 
it becomes a useful resource. Water reuse has 
been practiced in the pulp and paper, steel, pe- 
troleum, and other industries. Effluents from ter- 
tiary treatment facilities have been utilized for 
irrigating golf courses, and for the development 
of fishing and swimming lakes. S.P.G. 

SEWALL, Samuel (1652-1730), American colo- 
nial jurist, born in Bishopstoke, England, and 
educated at Harvard University, Cambridge, 
Mass. From 1681 to 1684 he managed the only li- 
censed press in Boston. In 1683 he became dep- 
uty to the general court for the settlement of 
Westfield in Massachusetts, and in 1684 he was 
named a magistrate of the Massachusetts Bay 
Colony. Sewall served as a judge at the colony's 
sensational witchcraft (q.v.) trials in 1692; nine- 
teen people were condemned to death. Five 
years later Sewall publicly admitted his wrong 
decisions, the only judge involved to make such 
public statement of his error. Sewall was justice 
of the Massachusetts superior court from 1692 
to 1718 and from 1718 to 1728 served as chief 
justice. His diary, a witty and perceptive chroni- 
cle, was published as part of the Massachusetts 
Historical Society Collections (3 vol., 1878-82). 
SEWARD, William Henry (1801-72), Ameri- 
can statesman, bom in Florida, N.Y., and edu- 
cated at Union College, Schenectady, N.Y. He 
served as governor of New York State from 1839 
to 1842, supporting educational reform and 
public works. From 1843 to 1849 he was engaged 
in the practice of law, specializing in criminal 
and patent cases. He served in the United States 
Senate from 1849 to 1855, during which time he 
established an uncompromising antislavery pol- 
icy. He was active in organizing the Republican 
Party, formed as a result of the Whig Party 
(qq.v.) split over the slavery issue. From 1861 to 
1869 he served as secretary of state in the Re- 
publican administrations of President Abraham 
Lincoln and President Andrew Johnson (qq.v.). 
His perceptiveness and diplomacy in this office 
were to a large degree responsible for prevent- 
ing European intervention during the American 
Civil War; see Civil War, The American. While 
secretary of state, Seward also advocated a pol- 
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icy of American expansion. Although he was 
unable to secure Congressional approval for the 
purchase of several islands in the Caribbean Sea 
or for the annexation of Hawaii, he did secure 
consent for the purchase of Alaska from Russia 
in 1867 for $7,200,000. Alaska, considered by 
many to be an unwise purchase, was disparag- 
ingly called Seward's Icebox or Seward's Folly. 
SEWARD PENINSULA, peninsula of Alaska, 
extending into the Bering Sea, surrounded on 
the n. by Kotzebue Sound and Goodhope Bay 
and on the s. by Norton Sound. The peninsula is 
about 200 mi. long and about 140 mi. at its maxi- 
mum width. The major industries are gold min- 
ing and animal trapping. The peninsula is also 
the site of military air bases and observation 
posts. The population of the region is sparse, 
and the principal settlement is the seaport 
Nome. The peninsula was named after the 
American statesman William Henry Seward 
(q.v.), who effected the purchase of Alaska from 
Russia in 1867. 

SEWELLEL or MOUNTAIN BEAVER, species 
of heavy, almost tailless, burrowing rodent, 
Aplodontia rufa, native to the Pacific coast of 
North America. As the only survivor of the an- 
cient rodent family Aplodontiidae, it is the old- 
est living rodent on earth. A nocturnal animal, it 
is not related to the beaver and resembles more 
a vole (qq.v.). The term "sewellel" derives from 
a Chinook (q.v.) Indian word for robe. Although 
the animal is also known as the mountain 
boomer and whistler, it is singularly silent by na- 
ture. The sewellel is about 1 ft. long with thick, 
dark fur, and small eyes and ears. It dwells in 
dense mountainous woods near water, in which 
it is a capable swimmer. Sewelleis live and nest 
in labyrinthine tunnels that they burrow 2 ft. 
below the surface of the ground, and through 
which they travel to feed above ground on veg- 
etation. 

SEWERS. See Sewage Disposal. 

SEWING MACHINE, machine designed to 
join pieces of fabrics or leather by means of ei- 
ther a lock or a chain stitch. The lock stitch, 
which is used in most modern machines, is 
formed from two threads and the chain stitch 
from a single thread. 

History. The first workable sewing machine 
was patented in 1790 by the British inventor 
Thomas Saint. Saint's machine used only a sin- 
gle thread and formed a chain stitch. No needle 
was used; instead an awl was employed to 
pierce a hole through the material being sewed. 
Another mechanism placed the thread over the 
hole and then a needlelike rod with a forked 
point carried the thread through to the under- 
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side of the work. Beneath the material a hook 
caught the thread and moved it forward a dis- 
tance equivalent to the length of a single stitch 
When the cycle was repeated a second | 00D 
was formed on the underside of the cloth 
within the first loop, thus forming a chain and 
locking the stitch. Saint's machine was designed 
for the sewing of leather and, except for its lack 
of a needle with an eye in the point, operated 
on the same general principle as the chain- 
stitch sewing machine still used today for sew- 
ing leather, canvas, and other heavy materials. 

The first lock-stitch machine was devised bv 
the American inventor Walter Hunt (1796-1859) 
and was first constructed about 1832. The ma- 
chine, which employed both an eye-pointed 
needle and an oscillating shuttle, was not pat- 
ented at the time of its invention and when 
Hunt later attempted to obtain a patent his 
claim was disallowed on grounds of abandon- 
ment. Working independently, the American in- 
ventor Elias Howe (q.v.) devised a machine 
which contained the same essential features as 
Hunt's and patented it in 1846. Subsequently an- 
other American inventor, Isaac Merrit Singer 
(1811-1875), patented a similar machine. He was 
sued by Howe for infringement of the latter's 
patent and ultimately lost his case. Singer, how- 
ever, was instrumental in the pooling of various 
patents in the sewing-machine field and in 
laying the groundwork for the mass production 
of the machines. Other important inventions in 
the field included that of the rotary bobbin, 
which was incorporated into a machine pat- 
ented by the American inventor Allen Benjamin 
Wilson (1824—88) in 1850, and the intermittent 
four-motion feed for advancing the material be- 
tween stitches, which was part of the same pat- 
ent. The presser foot, a spring-tension device for 
holding the material firmly against the workta- 
ble, was devised by Singer after the patenting of 
his first machine. The first fully practical chain- 
stitch sewing machine was the invention of the 
American James Ethan Allen Gibbs (1829-1902), 
who patented it in 1856. 

The earliest successful sewing machines were 
powered by the turning of a hand crank. Later a 
foot-treadle and crank arrangement was used to 
permit the operator to use both hands in guid- 
ing the material under the needle. All modern 
sewing machines are now equipped with elec- 
tric motors activated by means of foot-operated 
or knee-operated controllers. 

Operation. Home sewers use either a straight- 
stitch or a zig-zag sewing machine. In straight 
stitching, the needle moves up and down, pro- 
ducing a straight line of stitches; in zig-zag 
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stitching, the needle moves up and down and 
side to side, resulting in a zig-zag line of stitch- 
ing. The zig-zag machine is equipped for deco- 
rative stitching, monogramming, overcasting, 
biindstitching, sewing on buttons, making but- 
tonholes, and mending. Most modern sewing 
machines employ two separate threads to form 
a special type of stitch known as the lock stitch. 
The upper thread is led through an eye formed 
near the point of a needle. The under thread is 
carried on a bobbin and is linked or locked to 
the upper thread by means of a rotary or hori- 
zontal motion of the bobbin. In a typical ma- 
chine employing a rotary bobbin, the sequence 
of operations is as follows. The needle carrying 
the upper thread moves downward through the 
material being sewed, and the thread is engaged 
above the eye of the needle by a hook on the 
rim of the bobbin. As the bobbin turns, the 
upper thread is pulled out to form a loop 
through which the under thread feeds. The size 
of the loop is controlled by a tension device on 
the upper part of the machine. As the needle 
withdraws, the locked loop formed by the two 
threads is tightened by the pull of a lever take- 
up device to form a stitch. In a machine 
employing a horizontal bobbin held in a freely 
moving shuttle, the stitch formed is exactly the 
same. The shuttle moves through the loop of 
thread as the needle comes down, and then the 
shuttle returns to its original position as the 
needle moves up. 

In addition to the large number of machines 
used for home sewing, about 2000 different 
types of sewing machines are manufactured for 
industrial use. These include machines for the 
manufacture of hats, shoes, and hosiery, as well 
as the sewing of garments. 

SEX, physical difference which distinguishes 
organisms according to their functions in the re- 


The sewing machine. Left: Elias Howe's machine, pat- 
ented in 1846, was driven by a hand crank. Right: A 
modern high-speed lock-stitch machine that provides 
three types of stitches. 

productive processes; see Reproduction. This 
difference serves to classify the majority of 
plants and animals as male or female, depend- 
ing on whether they produce functional sper- 
matozoa or ova (in the case of animals), and 
whether they are equipped with the corre- 
sponding internal and external sex organs; see 
Reproductive System. Many lower organisms, 
such as the annelid worms and some gastro- 
pods, possess both male and female systems of 
reproduction, and are termed hermaphroditic; 
see Hermaphroditism. Among colonial inverte- 
brates there exist certain vegetative forms which 
possess no sex organs, and which serve merely 
to supply nourishment to the entire colony. 
These forms are often designated as "neuter". 
For a discussion of sex in the plant kingdom, see 
Plant Morphology. 

In animals, the sex of an individual is gener- 
ally determined at the time of the fertilization 
(q.v.) of the female egg, or ovum, by the male 
sperm, and is the result of certain sex-determin- 
ing factors within the chromosomes of the par- 
ent sex cells. In some animals, however, the sex 
of the offspring may be changed by factors 
other than chromosomal influence through a 
phenomenon known as sex reversal; a sustained 
increase in the rate of metabolism favors the 
production of males, and a decrease in the 
metabolic rate is conducive to the development 
of females. 

Aside from the primary sex organs, animals 
have secondary sexual characters which play no 
direct part in reproduction. Instances of male 
secondary characters are the long tail feathers 
and spurs of poultry, the mane of the lion, the 
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brilliant plumage of many birds, the throat 
pouch of some lizards, the tusks and antlers of 
certain ungulates, and the facial hair of man. 
These characteristics are for the most part ab- 
sent in the corresponding females. In vertebrate 
animals the secondary sexual characters are 
largely under the control of hormones produced 
by the testes or ovaries, and the absence of the 
proper hormone at an early stage may prevent 
the development of the expected secondary 
features. 

The sexes, in most animals, are specialized in 
function as well as in structure. Specific func- 
tions ranging from nest-building to parental 
care of the young, are usually relegated to either 
the male or female in accordance with learned 
or inherited patterns of the species. 

SEX EDUCATION, program of instruction in 
subjects relating to human reproduction. The 
curriculum includes instruction in the male and 
female roles in marriage and reproduction, the 
social and psychological aspects of adolescence, 
family relationships, venereal disease, and ani- 
mal biology. 

A typical sex education program may begin at 
the kindergarten level with emphasis on the fact 
that all animals and people come into the world 
as babies; that baby animals and human babies 
develop from eggs, or ova; that animals always 
beget their own species; and that all girls grow 
into women and all boys grow into men. Chil- 
dren from the ages of seven to nine are in- 
structed in the use of proper terminology for 
body parts, how to accept one's own sex iden- 
tity, and about reproductive characteristics 
among different animal species. Beginning 
around the age of ten, sex-education classes are 
taught the physical changes that accompany pu- 
berty, the influences of heredity, the process of 
human fertilization, the development of the 
fetus, and how a baby is born. At about the age 
of twelve, sex-education emphasis is placed on 
the influence of the endocrine system (q.v.) on 
body functions and mental and emotional be- 
havior, appropriate social behavior between 
boys and girls, and the hazards of indiscriminate 
relationships between the sexes. High-school 
level classes may include detailed instruction in 
prenatal care of the mother and baby, the pur- 
poses of reproduction for the species and soci- 
ety, and the social conventions of courtship and 
marriage. 

Sex-education programs in the schools are 
best in those communities where they have 
come into existence through cooperation 
among parents, teachers, and such specialists as 
child psychologists, physicians, and ministers. 


The presentation of material is geared to the 
physical age and mental maturity of the stu- 
dents. Specially prepared texts, pamphlets, and 
films, slides, and other visual aids are .kJ* 

um. usee. 

Teachers who instruct sex-education program- 
usually have special training and evidence a fa- 
miliarity, respect, and ease with both the topic 
and the particular age group involved. 
SEXTANT, optical instrument used for the 
measurement of angular distance between any 
two objects. The instrument was invented inde- 
pendently, in about 1730, by the English mathe- 
matician John Hadley (1682-1744) and the 
American inventor Thomas Godfrey (1704-49) 
The chief use of the sextant is in navigation 
(q.v.), for determining the elevation of the sun 
or other celestial bodies. 

The operation of the sextant depends upon 
superimposition of the images of the two 
objects whose distance is being measured. This 
is achieved by means of an optical system con- 
sisting of a telescope and two mirrors, one fixed 
and one movable. In the diagram (Fig. 1), the 



telescope T is mounted in a fixed position on 
the body of the instrument, pointing toward the 
mirror A. The top half of this mirror is transpar- 
ent and the bottom half is silvered. A second 
mirror, mirror B, is angled above mirror A. An 
observer looking through the telescope toward 
the horizon H sees the horizon through the 
unsilvered portion of mirror A, and at the same 
time sees the image of the star or the sun S on 
the silvered portion of mirror A, as rereflected 
from mirror B above. By then moving B by 
means of the lever L, the image of the star is 
brought into coincidence with the image of the 
horizon. The angular distance between the star 
and the horizon can then be read on a scale, 
which is engraved on the body of the sextant. 
This scale is an arc of one sixth of a circle or 60°. 
Each degree on the scale of the sextant is equiv- 
alent to two degrees of angular distance be- 
tween the objects actually observed, because of 
the double reflections. 
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\avigator using sextant to measure angle of the sun 
above the horizon. Don seichow 


When observations with sextants are taken 
aboard ships at sea, the actual observed horizon 
can be used for measuring altitudes. On land 
this method of observation is seldom possible, 
however, because of the irregularity of terrain. 
In this case a so-called artificial horizon is em- 
ployed, consisting of a poo! of mercury (q.v.) or 
some other horizontal reflecting surface. By ob- 
serving the star itself and the image of the star in 
the mercury, a sextant reading can be obtained 
that is equal to double the actual altitude of the 
star. 

A special type of sextant is the bubble sextant. 
In aircraft, and on ships in a rough sea, when 
the visible horizon is not a clearly defined line, 
use is made of bubble sextants or bubble oc- 
tants. The octant is an instrument resembling a 
sextant, but having an arc of only one eighth of 
a circle or 45°. In these bubble instruments, the 
bubble of a built-in spirit level is observed in 
place of the horizon. 

SEXUAL SELECTION, in biology, a special 
type of natural selection (q.v.) in which repro- 
ductive success among individuals is deter- 
mined by the way in which mating occurs. 
Competition between individuals of the same 
sex for mates can favor individuals with certain 
hereditary characters, or traits. Because these 
characters are perpetuated only if reproduction 
is successful, their frequency tends to increase. 
Sexual selection results in morphological dis- 
tinction of the sexes (sexual dimorphism) be- 
cause one sex is selected for traits that are not 
required by the other. Examples include antlers 
on male deer, brightly colored patterns on male 
birds, and size differences between sexes. 

There are two main forms of sexual selec- 
tion— intrasexual selection and epigamic selec- 


tion. In intrasexual selection males (or more 
rarely females) compete through display or 
physical contest tor mates. In epigamic selection 
females accept males (or more rarely the re- 
verse) with certain traits. In extreme instances 
individuals of one sex can monopolize many in- 
dividuals of the other for mating purposes, thus 
creating especially intense sexual selection. See 
Evolution. i \v y 

SEYCHELLES, republic consisting of about 
eighty-six islands and islets in the Indian Ocean 
(q.v.), about 700 miles n.e. of the island of 
Madagascar. It is situated between lat. 3°40' S. 
and lat. 6°5' S. and between long. 53°55' E. and 
long. 59°10' E. The total area is 107 sq.mi. The 
main islands are Mahe (57 sq.mi.), Prasfin (15 
sq.mi.), Silhouette (8 sq.mi.), and La Digue (4 
sq.mi.). 

The islands are mountainous; the highest 
peak is Morne Seychellois (2993 ft.) on Mahe. 
The climate is tropical with temperatures rang- 
ing from about 74° F. to 86° F. and an average 
rainfall of 90 in. annually. 

The population of the Seychelles (census 
1971) was 52,650. The inhabitants of the islands 
speak a French patois. Victoria (pop., 1971, 
13,736), on Mahe, is the capital and chief port. 

The economy of the country is overwhelm- 
ingly agricultural and largely geared toward the 
export market. The chief products are copra and 
cinnamon bark and oil. The tourist industry is 
growing rapidly, and increasing amounts of fish 
are caught, mainly for local consumption. The 
unit of currency is the Seychelles rupee (6.43 
rupees equal U.S.$1; 1975). 

Government. Under the 1976 constitution, 
the chief executive of the Seychelles is a popu- 
larly elected president. He is assisted by a cabi- 
net headed by a prime minister. Legislative 
power is vested in a unicameral parliament, the 
National Assembly, consisting of twenty-five 
members, most of whom are elected by a system 
of proportional representation. 

History. Possibly known to the Arabs as early 
as the 9th century a.d., the Seychelles were vis- 
ited by the Portuguese in 1502. In 1756 France 
claimed the islands, which were then uninhab- 
ited, and French planters and their slaves settled 
on them beginning in 1768. In 1794 Great Britain 
annexed the Seychelles. The islands were ad- 
ministered from Mauritius during most of the 
19th century, and in 1903 they were made a 
separate British dependency. On June 28, 1976, 
the Seychelles became an independent republic 
and a member of the Commonwealth of Na- 
tions, James Mancham became the first pres- 
ident. 
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SEYHAN. See Adana. 

SEYMOUR, name of an English family, impor- 
tant in history from the 13th century, bearing 
the titles earl and marquis of Hertford and duke 
of Somerset. Among the prominent members of 
the family are the following. 

Edward Seymour, 1st Earl of Hertford and 
Duke of Somerset (1506?-52), protector of 
England (1547-50). Said to have attended both 
the universities of Oxford and Cambridge, he 
gained the favor of Henry VIII (q.v.), King of 
England, and was created earl of Hertford in 
1537. When the king died in 1547, Seymour as- 
sumed the protectorate with the consent of the 
young successor, Edward VI (q.v.), who was Sey- 
mour's nephew. With almost absolute authority, 
he also assumed the title duke of Somerset. 
During his years as protector, he went to war 
against Scotland, winning the Battle of Pinkie in 
1547; his influence brought Protestant reforms 
into the Church of England, including the adop- 
tion in 1549 of the Book of Common Prayer 
(q.v.); and his sympathy with the peasant class 
eventually led to his overthrow by John Dudley, 
Duke of Northumberland and Earl of Warwick 
(see under Dudley). Somerset was imprisoned 
by Northumberland in 1549, released in 1550, 
imprisoned again in 1551, and beheaded in 
1552. 

Jane Seymour (1509?-37), Queen Consort of 
England (1536-37) as the third wife of Henry 
VIII, King of England, the sister of Edward Sey- 
mour, born probably in Wiltshire. She was a 
lady in waiting to Catherine of Aragon and later 
to Anne Boleyn (qq.v.), the first two wives of 
Henry. Shortly after the execution of Anne Bo- 
leyn in 1536, Jane married the king. She died on 
Oct. 24, 1537, twelve days after the birth of her 
son, Edward, Henry's only male heir, later Ed- 
ward VI, King of England. 

SEYMOUR, Horatio (1810-86), American poli- 
tician, born in Pompey, N.Y. Seymour served as 
military secretary to the governor of New York 
State William Learned Marcy (q.v.) from 1833 to 
1838; as New York State assemblyman in 1841, 
1844, and 1845; as mayor of Utica in 1842; and as 
governor of New York State in 1853-54 and 
again in 1863-64. His support for the North dur- 
ing the American Civil War was primarily terri- 
torial, as he was not in favor of such major 
issues as the emancipation of slaves or conscrip- 
tion (q.v.). After his placating speech to the mob 
at the 1863 draft riots (q.v.) in New York City, he 
was labeled one of the Copperheads (q.v.), a 
derogatory term applied to northerners who fa- 
vored peace with the South. In 1868 he was un- 
successful as the Democratic Party (q.v.) Presi- 


dential nominee, losing the election to the 
United States secretary of war. General uivsse* 
S. Grant (q.v.). 

SFAX, city and port of Tunisia, on the Gulf of 
Gabes, an arm of the Mediterranean Sea, about 
130 miles s. of Tunis. Sfax is a major seaport and 
exporting center. Among its industries are the 
manufacture of phosphate, olive oil, sponges 
pistachio nuts, almonds, and wool. Sfax is di- 
vided into two parts, the Arab-inhabited sec- 
tion, which is surrounded by a high wall, and 
the modern, European section. During World 
War II, the strategically located harbor served as 
an important Axis base until its capture by Al- 
lied troops in 1943. Pop. (1971 est.) 100,000. 
SFORZA, name of a family of Italian leaders 
who ruled the city of Milan in northern Italy 
during much of the 15th and 16th centuries. 
Among the more famous members of the family 
were the following. 

Giacomuzzo Attendolo Sforza or Muzio At- 
tendolo Sforza (1369-1424), founder of the 
Sforza family, born in Cotignola, Italy. Of peas- 
ant origin, he rose to the position of condottiere 
and added the name Sforza (It. sforzare, to 
"force") to his surname Attendolo. In 1410 he 
was given the lordship of Cotignola for his de- 
fense of the cities of Milan and Florence against 
Ladislas, King of Naples (1 379?— 1 41 4). In 1411, 
however, Giacomuzzo joined with Ladislas, 
supporting him in subsequent military cam- 
paigns. After the king's death, he served the 
queen of Naples, Joanna II (1371-1435). 
Francesco Sforza (1401-66), Duke of Milan, 
son of Giacomuzzo. He joined the service of the 
duke of Milan, Filippo Maria Visconti (1 392— 
1447) and, in 1441, married the duke's daughter, 
Bianca Maria Visconti (1423-68). At the death of 
the duke, struggles to control Milan ensued 
until, in 1450, Francesco seized the city. He 
helped effect the unification of Milan with its 
former enemies Naples and Florence through a 
triple alliance signed in the mid-15th century at 
Naples. In 1459 he assisted Ferdinand I, King of 
Naples (see under Ferdinand) in his struggle for 
the throne against the French claimant, Jean 
d'Anjou (fl. 15th cent.). 

Galeazzo Maria Sforza (1444-76), Duke of 
Milan, son of Francesco. He was responsible for 
renewed friction among the Italian states by es- 
tablishing an anti-Venetian policy. His marriage 
to the French noblewoman Bona of Savoy, sis- 
ter-in-law of Louis XI (q.v.), King of France, and 
a determined enemy of Venice, further ce- 
mented this feeling. Although he was a cultured 
man and a patron of the arts, Sforza's despotic 
rule caused a small group of Milan citizens to 
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assassinate him with the hope of freeing the 
C r*v. The dukedom passed to his son, Gian- 
gaieazzo Sforza (1469-94), who, only seven 
vears of age, was unable to prevent Galeazzo's 
brother, Lodovico Sforza (see below), from 
gradually taking control of Milan. 

Lodovico Sforza or Ludovico Sforza, known 
as 1L MORO (1451-1508), Duke of Milan, son of 
Francesco. In 1479 he seized the title from his 
nephew, Giangaleazzo, but he was not officially 
acknowledged as duke until 1494. His rule fos- 
tered tremendous accomplishments in the arts 
and sciences and he became the patron of such 
distinguished men as the Florentine master, 
Leonardo da Vinci (q.v.)- His political activities, 
however, were disastrous to Italy. Under his 
rule, Naples once again became an enemy of 
Milan. Lodovico, fearing a threat to his power 
by the strengthening alliance between his 
nephew and the king of Naples, the result of Gi- 
angaleazzo's marriage in 1489 to the king's 
niece, banished his nephew to Pavia, a province 
in northern Italy. Giangaleazzo died there 
shortly thereafter. In 1494 Lodovico abetted 
Charles VNI, King of France (see under Charles) 
in his plans to conquer Naples, and the French 
invaded Italy. In 1495, realizing the potential 
power of the invaders, Lodovico rejoined his 
Italian neighbors and successfully routed the 
French troops from Italy. The succeeding French 
monarch, Louis XII (q.v.), seeking a stronghold 
on the Italian peninsula, invaded and con- 
quered Milan in 1499. Lodovico fled to Ger- 
many, He returned to Italy a year later with new 
troops but was captured and taken as a prisoner 
to France, where he died. 

Massimiiiano Sforza (1491-1530), Duke of 
Milan, eldest son of Lodovico. At the end of Lo- 
dovico's reign, Milan became one of the most 
important spoils in the struggles between 
France and the Holy Roman Empire. The Swiss 
at first supported France in her attempts to 
dominate Italy. In 1512, however, the Swiss 
sought to control Milan themselves. They 
helped drive the French out of Italy and set up 
Massimiiiano as duke of Milan. Massimiiiano 
ruled under Swiss control until 1515, when the 
Swiss were defeated by the French at the town 
of Marignano (now Metegnano) in northern 
Italy. Massimiiiano surrendered the duchy to 
Francis I (q.v.), King of France. 

Francesco Maria Sforza (1492-1535), Duke of 
Milan, son of Lodovico. In 1522 Charles V (q.v.), 
Holy Roman Emperor, defeated the French and 
Swiss at La Bicocca, a village north of Milan, and 
subsequently restored the dukedom to Fran- 
cesco Sforza. Sforza, however, seeking to lessen 


Spanish influence in Italy, joined with France, 
Venice, Florence, and the Pope in the League of 
Cognac (1526), directed against Spain. By the 
Treaty of Cambrai (1529), however, Spain re- 
mained an important power in Italy. Francesco 
was the last in the male line of the Sforza family, 
and, after his death, the city came under the 
rule of Charles V. 

SFORZA, Count Carlo (1873-1952), Italian 
statesman, born in Montignoso di Lunigiana, 
Italy. In 1896 he entered the diplomatic service, 
and in 1919 he became a senator. He was ap- 
pointed ambassador to France in 1922 but re- 
signed after two months in protest against the 
policies of the new Italian premier Benito Mus- 
solini (q.v.). Sforza then led the democratic op- 
position against the Mussolini dictatorship. In 
1928 he left Italy but continued his fight against 
Fascism (q.v.) while living abroad. He returned 
in 1943, after the downfall of the Mussolini gov- 
ernment. In 1944, he served as minister of state 
without portfolio. In 1945 he was elected presi- 
dent of the consultative assembly, which helped 
organize the new Italian government, and from 
1947 to 1951, he was foreign minister. Sforza 
played an important role in the post-World War 
II peace treaty negotiations between Italy and 
the Allied countries. Among his works are 
Makers of Modern Europe (1930), Contemporary 
Italy (1944), and Italy and the Italians (1948). See 
also Italy: History: World War II. 

'S GRAVENHAGE. See Hague, The. 

SHABUOTH or SHAVUOTH, also FEAST OF 
WEEKS or PENTECOST, Jewish holiday. It is cele- 
brated in the late spring during the Hebrew 
month of Sivan, seven weeks after Pesach (q.v.), 
or Passover. In Biblical times the festival was a 
thanksgiving for the grain harvest. Later tradi- 
tion associates the holiday with the giving of 
the Law (see Decalogue) on Mt. Sinai. Shabuoth 
observances include the reading of the book of 
Ruth (q.v.) and the decoration of the home and 
synagogue (q.v.) with greens. In addition a dairy 
meal, symbolic of "milk and honey", is eaten. 
SHACKLETON, Sir Ernest Henry (1874-1922), 
British explorer, born in Kilkee, County Clare, 
Ireland. He joined the British merchant navy in 
1890 and in 1901 sailed on his first expedition to 
Antarctica, with the British explorer Robert Fal- 
con Scott (q.v.). In 1907 Shackleton commanded 
the first announced attempt to reach the South 
Pole. He came within a record-breaking 97 mi. 
of his goal on jan. 9, 1909, reaching lat. 88°23' S. 
His party also succeeded in climbing the 
13,200-ft, Mt. Erebus (q.v.). Upon his return that 
year Shackleton was knighted. From 1914 to 
1916 he attempted to reach the Ross Sea, an arm 
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of the southern Pacific Ocean, from the Wed- 
dell Sea, an almost opposite arm in the southern 
Atlantic Ocean, by crossing the Antarctic Conti- 
nent; the expedition was unsuccessful. In 1921 
Shackleton undertook his final voyage, a 
30, 000-mi. journey in the southern Atlantic 
Ocean but died before the expedition could be 
completed. His writings include Heart of the 
Antarctic (1909) and South (1919), accounts of 
his expeditions. See Antarctica: Exploration. 
SHAD, genus of fishes of the family Clupeidae, 
related to the herring, sardine, menhaden, and 
alewife. Shad inhabit the sea, but ascend rivers 
to spawn in fresh water. The eggs are small, 
heavy, and nonadhesive. The common shad or 
allice shad, Alosa communis , is rather thicker 
and deeper in proportion to its length than the 
herring. A species of shad, A. sapidissima, gen- 
erally weighing about 4 or 5 but sometimes 12 
lb., is very abundant during certain months of 
the year in some of the North American rivers, 
as the Hudson, Delaware, Susquehanna, and 
Saint Lawrence, and is now bred successfully in 
large numbers in the United States. 

SHADBUSH, common name applied to shrubs 
and low trees constituting the genus Amelan- 
chier of the Rose family, Rosaceae. The genus, 
which contains about twenty-five species also 
known as shad-blow, service, serviceberry, and 
Juneberry, is chiefly native to North America; 
several species are cultivated in northern and 
eastern United States for their edible fruits. 
Shadbushes have simple leaves which are often 
coated with soft, silvery fuzz. The white flowers, 
which are borne in racemes, and which appear 
in early spring, have a five-cleft calyx, five 
petals, many stamens, and a single pistil. The 
sweet, usually edible, purplish fruit is a ten- 
celled, berrylike pome, which ripens in June or 
July. The common shadbush of eastern U.S. is A. 
canadensis , which grows to a height of about 40 
ft. Another widely distributed shadbush is A. 
stolonifera, which attains a height of about 4 ft. 
SHADDOCK, tree. Citrus grandis , of the Rue 
family, Rutaceae, which, like other species of 


the same genus, is native of the Republic of | n 
donesia, and which has long been cultivated ^ 
southern Europe. It is readily distinguished fro- 

most of its congeners by large leaves and broad 
winged leafstalk; it has very large white flowers 
and the fruit is also very large, sometimes 
weighing 10 or even 14 lb., roundish and pa'e 
yellow; the rind, thick, white, and sponge 
within, is bitter; the pulp is greenish and watery 
subacid, and subaromatic. It is a pleasant, cool- 
ing fruit, and much used for preserves. Finer and 
smaller than the shaddock proper is the pomeio 
also called pummelo and grapefruit, a variety 
larger than an orange which bears its fruit in 
clusters. 

SHADOW MOUNTAIN NATIONAL RECREA- 
TION AREA, recreational area 5 miles n.e. of 
Granby, Colo., forming part of the Colorado-Big 
Thompson Project, a vast water-diversion sys- 
tem that carries water for irrigation over the 
Rocky Mts. to eastern Colorado. The Shadow 
Mountain recreation area adjoins the western 
entrance to Rocky Mountain National Park (q.v.) 
and surrounds Lake Granby and Shadow Moun- 
tain Lake at the junction of the north and south 
forks of the Colorado R. It is administered by 
the National Park Service (q.v.). 

SHADWELL, Thomas (1642?— 92), English dra- 
matist and poet, born in Norfolk and educated 
at the University of Cambridge. He practiced 
law until the successful production of his com- 
edy The Sullen Lovers (1668), after which he de- 
voted himself entirely to writing. Shadwell pro- 
duced chiefly comedies in which he criticized 
the manners of the period. His best-known 
plays are Epsom Wells (1672) and The Squire of 
Alsatia (1688). In the last decade of his life Shad- 
well openly acknowledged his literary feud with 
the English poet John Dryden (q.v.), then the 
poet laureate and historiographer of England. 
His satire The Medal of John Bayes (1682) con- 
tains his strongest attack against Dryden, who 
counteracted with MacFlecknoe , or a Satire on 
the True Blue Protestant Poet , T.S. (1682). Shad- 
well succeeded Dryden as poet laureate in 1688. 

Shad , Alosa sapidissima 
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SHAEF, popular designation for the Supreme 
Headquarters, Allied Expeditionary Forces of 
World War II (q.v.), which was located in Eng- 
land and directed the Allied western offensive 
against Germany. The military personnel of 
SHAEF consisted of representatives of the 
United States, Great Britain, and France. The su- 
preme commander was the U.S. general and 
later President Dwight David Eisenhower (q.v.). 
plans for the successful invasion of France, 
which at the time was occupied by German 
forces, were formulated at SHAEF in 1944. The 
establishment was officially dissolved in july, 
1945, after the end of the war in Europe. 
SHAFTER, William Rufus. See Santiago, Battle 
of; Spanish-American War. 

SHAFTESBURY, earldom of the English peer- 
age held by members of the Cooper family. 
Among the more famous members holding this 
title are the following. 

Anthony Ashley Cooper, 1st Earl of Shaftes- 
bury (1621-83), statesman, born in Wimborne 
Saint Giles, Dorsetshire. He served in the Short 
Parliament in 1640, switched his political sup- 
port to King Charles I (q.v.) and the Royalists at 
the start of the Great Rebellion (q.v.), and then 
rejoined the Parliamentarians in 1644. In 1653 he 
was appointed a member of the Barebone's Par- 
liament (q.v.). A strong advocate of parliamen- 
tary government, he came to oppose the auto- 
cratic administration flourishing under Oliver 
Cromwell (see under Cromwell), Lord Protector 
of England. After Cromwell's death in 1658, 
Cooper was influential in the Restoration of 
Charles II (qq.v.) as king of England. 

Cooper subsequently became an important 
member of the so-called Cabal, an elite advisory 
group serving King Charles. In 1660, he was 
made privy councillor and in 1661 was ap- 
pointed chancellor of the exchequer. In these 
roles he made significant strides toward elimi- 
nating the problems of commerce and coloniza- 
tion. In 1672 he was created earl of Shaftesbury, 
this appointment resulting primarily from his 
support of the king and his approval of the 
Crown's Declaration of Indulgence, a document 
suspending all laws penalizing Roman Catholic 
recusants and Protestant dissenters. In 1673, 
fearing the king's efforts to promote the status 
of Roman Catholicism in England, Cooper re- 
nounced his earlier position of religious tolera- 
tion and gave his support to the anti-Catholic 
Test Acts (q.v.). He was dismissed from office in 
1673 and in 1678 supported the Popish Plot; see 
Oates, Titus. Cooper opposed the Catholic 
james, Duke of York (see James II) as heir to the 
throne, supporting instead the Protestant James 


Scott, Duke of Monmouth (q.v.). In 1681 Cooper 
was charged with treason but was subsequently 
released and fled to Holland. He was scathingly 
satirized by his contemporary John Dryden 
(q.v.), then poet laureate of England, in the alle- 
gorical poem Absalom and Achitophe / (1681). 
Anthony Ashley Cooper, 3rd Earl of Shaftes- 
bury (1671-1713), philosopher, grandson of the 
1st Earl, born in London. He served in Parlia- 
ment for the borough of Poole from 1695 to 
1698, following a liberal Whig (q.v.) policy. Shaf- 
tesbury considered nature a perfect harmonious 
whole that reflected its divine origin. He intro- 
duced the term "moral sense" by which he 
meant a special ability inborn in man that natu- 
rally allows him to be ethical and good. Shaftes- 
bury's philosophical writings were collected in 
Characteristics of Men, Manners , Opinions , and 
Times (3 vol., 1711). 

Anthony Ashley Cooper, 7th Earl of Shaftes- 
bury (1801-85), philanthropist, a lineal descen- 
ded of the above, born in London, England. He 
entered Parliament in 1826 as a Conservative 
member for the borough of Woodstock and, 
from 1831 to 1846, represented Dorsetshire. An 
important force in early British reform legisla- 
tion, Shaftesbury was instrumental in the pas- 
sage of laws prohibiting the employment of 
women and children in coal mines (1842), re- 
forming the care of the insane (1845), and estab- 
lishing a ten-hour day for factory workers 
(1847). He promoted the construction of model 
tenements for the deprived and schools, called 
ragged schools, for the neglected poor children. 
SHAHAPTIAN, family of North American In- 
dian languages spoken by tribes found along 
the Columbia R. and in adjoining parts of Wash- 
ington, Idaho, and Oregon. Shahaptian-speak- 
ing tribes include the Nez Perce, Umatilla, Wal- 
lawalla, and Yakima (qq.v.). See American 
Indians: Indians of the United States and Can- 
ada. 

SHAHARIT. See Prayer, Jewish. 

SHAHAT. See Cyrene. 

SHAH JAHAN. See India: History: The Mogul 
Empire; Taj Mahal. 

SHAHN, Ben(jamin) (1898-1969), American 
artist, born in Kaunas, Russia (now in the Lithua- 
nian S.S.R.), and brought to the United States in 
1906. He attended New York University, the Art 
Students League of New York, and the National 
Academy of Design, and supported himself as a 
lithographer until 1930. In that year he held his 
first one-man show in New York City. 

Shahn made his early impact as a painter with 
a series of two large panels and twenty-three 
small gouaches (1931-32; Whitney Museum of 


287 



SHAKER HEIGHTS 


American Art, New York City) on the Sacco and 
Vanzetti case (q.v.), which concerned the con- 
troversial conviction of the two men for murder. 
These works were the first of many by Shahn 
classified as social realism, that is, paintings 
characterized by the social, usually liberal, atti- 
tude of the painter. He often painted immi- 
grants, the poor, sweatshops, and unflattering 
portraits of politicians. 

A commercial artist as well as an easel painter 
and moralist, Shahn is credited with raising the 
standards of commercial art with his illustra- 
tions, posters, and advertisements. His work is 
notable for its strong, flat color and clear, inci- 
sive line. Important retrospective exhibitions of 
his work were held at the Museum of Modern 
Art, New York City, in 1947 and at the Biennale 
in Venice, Italy, in 1954. His book The Shape of 
Content (1957), which expresses Shahn's philos- 
ophy of art, is a collection of lectures he deliv- 
ered at Harvard University as Charles Eliot Nor- 
ton Professor in 1956. 

SHAKER HEIGHTS, city of Ohio, in Cuyahoga 
Co., adjoining Cleveland and 8 miles s.E. of the 
downtown section. North Union was founded 
on the site in 1827 by a community of Shakers, 
and was disbanded in 1889. Shaker Heights was 
founded in 1905 and was incorporated as a vil- 
lage in 1912 and as a city in 1931. Pop. (1960) 
36,460; (1970) 36,306. 

SHAKERS, name applied to The United Soci- 
ety of Believers in Christ's Second Coming, a 

Shakers dancing during a meeting near Lebanon , New 
York, about 1825 . Museum of Modern Art 


sect first heard of about 1750 in Great Britain 
The first leaders were James Wardley, or Ward 
law, a tailor, and Jane, his wife, seceders from 
Quakerism (see Friends, Society of) who had 
come under the influence of a group of 
preachers and workers of alleged miracles 
known as the "French Prophets". Jane, espe- 
cially, claimed to have special spiritual illumina- 
tion and to have "received a call" to go forth 
and testify for the truth. From the peculiar trem- 
bling of the secessionists at their meetings came 
the name Shaking Quakers or Shakers. 

In 1774, Ann Lee (1736—84), of Manchester 
England, introduced the sect in America, estab- 
lishing the first community in what is now W'a- 
tervliet, N.Y., in 1776. She was known to her fol- 
lowers as Mother Ann and regarded by them to 
be a female counterpart of Jesus Christ. Shak- 
erism flourished, and by 1826 there were 18 new 
communities with a membership of about 6000. 
These communities held property in common, 
practiced asceticism, and honored celibacy 
above marriage. The movement diminished 
after 1860, and in the early 1970's there were 
only 14 remaining members living in two com- 
munities, Sabbathday Lake, Maine, and Canter- 
bury, N.H. No new members were accepted 
after 1964. At Harvard, Mass., site of a former 
Shaker community, an exhibit of the simple, 
well-made furniture and utensils produced by 
the communities is maintained by the Fruitlands 
Museum Group. Hancock Shaker Village, which 
includes restored buildings and art collections, 
is located outside Pittsfield, Mass. 
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"English Shakers" was the name given to a 
community calling themselves "Children of 
God", founded by the British religious leader 
Mary Anne Girling (1827-86) about 1864. On her 
death the sect collapsed. 

SHAKESPEARE, William (1564-1616), English 
poet and playwright, recognized as the greatest 
of English dramatists, born in Stratford-on- 
Avon, Warwickshire. The third of eight children, 
he was the eldest son of John Shakespeare (d. 
1601 ), a locally prominent merchant, and Mary 
Arden (d. 1608), daughter of a Roman Catholic 
member of the landed gentry. He was educated 
probably at the local grammar school. As the 
eldest son of the family, Shakespeare ordinarily 
would have been apprenticed in his father's 
shop so that he could learn and eventually take 
over the business, but according to one tradi- 
tion he was apprenticed to a butcher because of 
reverses in his father's financial situation. Ac- 
cording to another account he became a 
schoolmaster. That Shakespeare was allowed 
considerable leisure time in his youth is sug- 
gested by the fact that his plays show more 
knowledge of hunting and hawking than do 
those of any other contemporary dramatist. In 
1582 he married Anne Hathaway (q.v.), the 
daughter of a farmer. He is supposed to have 
left Stratford after he was caught poaching in 
the deer park of Sir Thomas Lucy (1532-1600), a 
local justice of the peace. 

Shakespeare apparently arrived in London 
about 1588, and by 1592 he had attained success 
as an actor and a playwright. Shortly thereafter 
he secured the patronage of Henry Wriothesley, 
3rd Earl of Southampton (1573-1624). The publi- 
cation of his two fashionably erotic narrative 
poems Venus and Adonis (1593) and The Rape 
of Lucrece (1594) and of his Sonnets (published 
1609, but circulated previously in manuscript) 
established his reputation as a true poet in the 
Renaissance manner. The Sonnets describe the 
devotion of a character, often identified with 
the poet himself, to a young man whose beauty 
and virtue he praises, and to a mysterious and 
faithless dark lady with whom the poet is reluc- 
tantly infatuated. The ensuing triangular situa- 
tion, resulting from the attraction of the poet's 
friend to the dark lady, is treated with passion- 
ate intensity and psychological insight. Shake- 
speare's modern reputation is based mainly on 
the thirty-eight plays which he apparently 
wrote, modified, or collaborated on. Although 
generally popular in his day, these plays were 
often little esteemed by his educated contem- 
poraries, who considered English plays of their 
own day to be only vulgar entertainment. 
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Shakespeare's professional life in London was 
marked by a number of financially advanta- 
geous arrangements that permitted him to share 
in the profits of his acting company, the Cham- 
berlain's Men, later called the King's Men, and 
its two theaters, the Globe (q.v.) and the Black- 
friars. His plays were given special presentation 
at the courts of Elizabeth 1 and James I (qq.v.) 
more frequently than those of any contempo- 
rary dramatist. It is known that he risked losing 
royal favor only once, namely in 1599, when his 
company consented to perform "the play of the 
deposing and killing of King Richard II" at the 
instance of a group of conspirators against 
Queen Elizabeth who were led by her unsuc- 
cessful court favorite, Robert Devereux, 2nd Ear! 
of Essex (see under Devereux), and by Shake- 
speare's patron, the earl of Southampton. In the 
subsequent inquiry, Shakespeare's company 
was absolved of complicity in the conspiracy. 
After about 1608 his dramatic production less- 
ened and it seems that he spent more time in 
Stratford. There he had established his family in 
an imposing house, called New Place, and be- 
came a leading local citizen. He died on April 
23, 1616, and lies buried in the Stratford church. 

Although the precise date of many of his 
plays is in doubt, his dramatic career is divided 
generally into four periods, namely, (1) the pe- 
riod up to 1594; (2) the years from 1594 to 1600; 
(3) the years from 1600 to 1608; and (4) the pe- 
riod after 1608. In all periods the plots of his 
plays frequently were drawn from chronicles, 
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histories, or earlier fiction, as is the case with 
the plays of other contemporary dramatists. 

First Period. Shakespeare's first period was 
one of experimentation. His early plays, unlike 
the late works, sometimes are characterized by 
wooden and superficial construction and verse. 
Some of the plays from the first period may be 
no more than retouchings of earlier works by 
others. 

Four plays dramatizing the English civil strife 
of the 15th century are possibly his earliest dra- 
matic works. These plays, namely, Henry VI , 
Parts I, If, and HI (about 1591-92), and Richard III 
about 1593), deal with the evil results of weak 
leadership and of national disunity fostered for 
selfish ends. The cycle closes with the death of 
Richard 111, a study in satanic malignity, and the 
ascent to the throne of Henry VII, the righteous 
founder of the Tudor dynasty, to which Queen 
Elizabeth I belonged. In style and structure 
these plays are related partly to earlier medieval 
drama and partly to the works of earlier Eliza- 
bethan dramatists, especially Christopher Mar- 
lowe. Either indirectly, through such dramatists, 
or directly, the influence of the classical Roman 
dramatist Lucius Annaeus Seneca also is reflec- 
ted in the organization of these four plays, in 
the bloodiness of many of their scenes, and in 
their highly colored, bombastic language. Sene- 
can influence, exerted by way of the earlier Eng- 
lish dramatist Thomas Kyd, is obvious particu- 
larly in Titus Andronicus (about 1594), a tragedy 
of righteous revenge for heinous and bloody 
acts which are staged in sensational detail. 

Shakespeare's comedies of the first period 
represent a very wide range. The Comedy of Er- 
rors (about 1592), an uproarious and farcical im- 
itation of a classical Roman comedy, depends 
for its appeal on the mistakes in identity among 
two sets of twins involved in romantic interests 
and a war. Farce is not so strongly emphasized 
as comedy of character in The Taming of the 
Shrew (about 1593). The Two Gentlemen of Ver- 
ona (about 1594), a weaker comedy, depends on 
the appeal of romantic love. In contrast, Love's 
Labour's Lost (about 1594) satirizes the loves of 
its main male characters, as well as the fashion- 
able devotion to letters by which these 
noblemen had first sought to avoid romantic 
and worldly ensnarement. The dialogue in 
which they voice their pretensions adroitly ridi- 
cules the artificially ornate, courtly style de- 
riving largely from the works of the English nov- 
elist and dramatist John Lyly. 

Second Period. Shakespeare's second period 
includes his most important plays concerned 
with English history, his so-called joyous com- 


edies, and two major tragedies. In this period 
his style and approach became highly individ- 
ualized. The second-period historical plays j n * 
elude Richard II (about 1595), Henry IV, p ar ts] 
and II (about 1597), and Henry V (about 1598) 
that cover the span of history immediately 
to that of the Henry VI plays, Richard II i s a 
study of a weak, sensitive, self-dramatizing, but 
lovable monarch who loses his kingdom to his 
forcible successor, Henry IV. In the two parts of 
Henry IV, Henry recognizes his own guilt, and 
his fear for his own son, who later became 
Henry V, proves unfounded, as the young 
prince displays an essentially responsible atti- 
tude toward the painful duties of kingship. In an 
alternation of masterful comic and serious 
scenes, the fat knight Falstaff and the rebel Hot- 
spur reveal contrasting excesses between which 
the heir apparent finds his reasonable position. 
The interlarding of the tragic and the comic so 
as to suggest a broad humanity became one of 
Shakespeare's favorite devices. King John (about 
1595), the other historical play of this period, is 
of less significance. 

Outstanding among the comedies of the sec- 
ond period is A Midsummer Night's Dream 
(about 1595). Its fantasy-filled insouciance is 
achieved by the interweaving of several plots 
involving two pairs of noble lovers, a group of 
bumbling and unintentionally comic townsmen, 
and members of the fairy world, notably Puck, 
King Oberon, and Queen Titania. Subtle evoca- 
tion of atmosphere, that characterizes this play, 
is found also in the tragicomedy The Merchant 
of Venice (about 1596). In the latter play, char- 
acter is delineated more profoundly than in A 
Midsummer Night's Dream. The Renaissance 
motifs of masculine friendship and romantic 
love are portrayed in opposition to the malign 
inhumanity of a usurer named Shylock, whose 
own misfortunes are presented so as to arouse 
understanding and sympathy. The type of 
quick-witted, warm, and responsive young fe- 
male, exemplified in this play by Portia, reap- 
pears in the joyous comedies of the second pe- 
riod. 

The light-hearted comedy Much Ado About 
Nothing (about 1599) is marred, in the opinion 
of many critics, by an insensitive treatment of its 
main female character, Beatrice. However, his 
most mature comedies, As You Like It (about 
1599) and Twelfth Night (about 1600), are char- 
acterized by a hilarious and kindly charm de- 
pending largely upon the attraction of strong- 
minded but lovely heroines like Beatrice. In As 
You Like It the contrast between the concepts 
of the Elizabethan court and those current in 
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American Shakespeare Festival Theatre, Stratford, Conn. 



Shakespeare Plays. Plate 1. Above: A 
scene from the American Shakespeare 
Festival Theatre production of Othello, 
with Moses Gunn as the Moor and Lee 
Richardson as lago . Left: A scene from the 
New York Shakespeare Festival produc- 
tion of Henry IV, Part 2. 


George E. Joseph 




Shikespeare Plays. Plate 
Z Right: A scene from the 
Royal Shakespeare Thea- 
tre Company production 
of The Tempest, at Strat- 
ford-on-Avon, England. 
Shown are Roy Dotrice as 
the slave Caliban, Derek 
Smith (in white shirt) as 
Stephano, and David 
Warner (in gray jacket) as 

Trinculo. Below : A scene 
from Two Gentlemen of 
Verona, a musical adap- 
tation of Shakespeare's 
comedyTheTwo Gentle- 
men of Verona that was 
produced on Broadway 
in 1971, withJonelfeAllen 
as Silvia and Clifton Da vis 
as Valentine. 


British Tourist Authority 



Shakespeare Country . Plate 2. The Elizabethan Knot Carden / on the site of New Place, in Stratford, the location of 
the house that Shakespeare bought in 1597 and in which he died in 1616, British Tourist Authority 
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the English countryside is presented in a light, 
charming vein. A complex pattern of opposi- 
tions between good and evil characters and be- 
tween appearance and reality permits Shake- 
speare to comment in this play on human 
foibles on many levels. In that respect As You 
Like It is similar to Twelfth Night , in which the 
comical side of the serious emotion of love is il- 
lustrated by the misadventures of two pairs of 
romantic lovers and of a number of realistically 
conceived or clowning characters in the sub- 
plot. Another comedy of the second period is 
The Merry Wives of Windsor (about 1599), a 
farce of middle-class life in which Falstaff is the 
comic victim. 

Two major tragedies, differing considerably in 
nature, mark the beginning and the end of the 
second period. Romeo and Juliet (about 1595), 
famous for its poetic evocation of youthful love, 
dramatizes the fate of two lovers victimized by 
the feuds and misunderstandings of their elders 
and by their own hasty temperaments. On the 
other hand, Julius Caesar (about 1599) is a seri- 
ous historical tragedy, muted in style. 

Third Period. Shakespeare's third period in- 
cludes his greatest tragedies and his so-called 
bitter comedies. The tragedies of this period are 
the most profound of his works and those in 
which his poetic idiom became an extremely 
supple dramatic instrument in recording the 
passage of human thought and the many di- 
mensions of the depicted human situation. 
Hamlet (about 1601), his most famous play, goes 
far beyond other tragedies of revenge in pictur- 
ing the mingled sordidness and glory of the 
human condition. Hamlet feels that he is living 
in a world of horror; confirmed in this feeling by 
the murder of his father and the sensuality of his 
mother, he pursues a pattern of dubious action 
which is breathlessly compelling. The interpre- 
tation of his motivation continues to be the 
subject of considerable controversy. Othello 
(about 1604) portrays the growth of unjustified 
jealousy in the protagonist, the Moorish general 
Othello of Venice. The innocent object of his 
jealousy is his wife, the lovely Desdemona. In 
this domestic tragedy, Othello's malignant lieu- 
tenant lago draws him deceitfully into the mis- 
taken jealousy in order to ruin him. King Lear 
(about 1605), conceived on a broader and more 
epic scale, deals with the consequences of irre- 
sponsibility and misjudgment in Lear, a ruler of 
early Britain, and in his councillor, the duke of 
Gloucester. The tragic outcome arises as a result 
of giving power to the evil, rather than to the 
good, among their offspring. Lear's daughter 
Cordelia displays a redeeming love which 


makes the tragic conclusion a vindication of 
goodness. The vindication is reinforced by the 
portrayal of evil as self-defeating, as exemplified 
by the fates of Cordelia's sisters and of the op- 
portunistic son of Gloucester. Antony and Cleo- 
patra (about 1606) is concerned with a different 
type of love, namely, the middle-aged passion 
of the Roman general Mark Antony for the opu- 
lent Egyptian queen Cleopatra. Their love is glo- 
rified by some of the most evocative poetry 
written by Shakespeare. In Macbeth (about 
1606) is depicted the tragedy of a great and 
good man rendered liable to ambition by a de- 
fect in his own nature and by the encourage- 
ment of others. In getting and retaining the 
Scottish throne Macbeth progressively dulls his 
humanity to the point where he becomes a 
monster capable of any bloody enormity. 

Three other plays of this period suggest a bit- 
terness lacking in these great tragedies, because 
the protagonists do not seem to possess great- 
ness or tragic stature. In Troilus and Cressida 
(about 1602), the most intellectual of Shake- 
speare's plays, the gulf between the ideal and 
the real, both individually and politically, is 
skillfully evoked. In Coriolanus (about 1608), an- 
other play about classical antiquity, the legend- 
ary Roman hero Gaius Marcus Coriolanus is por- 
trayed as unable to bring himself either to woo 
the Roman masses or to crush them by force. 
Timon of Athens (about 1608) is a similarly bit- 
ter play about a character reduced to misan- 
thropy by the ingratitude of his sycophants. 

The two comedies of this period also are dark 
in mood. Of these plays. All's Well That Ends 
Well (about 1602) is less significant than Meas- 
ure for Measure (about 1604), that suggests a 
picture of the moral life of man in Christian 
terms more evidently than any other of Shake- 
speare's plays. 

Fourth Period. The fourth period of Shake- 
speare's work comprises his principal tragi- 
comedies. Toward the end of his career Shake- 
speare created several plays suggestive of a 
mood of final reconciliation with the human lot. 
These plays are written in a grave vein differing 
considerably from that of his earlier comedies, 
but ending happily with a reunion or final har- 
mony. The tragicomedies depend for part of 
their appeal upon the lure of the distant in time 
or place and all seem more obviously symbolic 
than most of his earlier works. To many critics 
the tragicomedies signify a final ripeness in 
Shakespeare's own outlook, but other authori- 
ties believe that the change reflects only a 
change in fashion in the drama. 

The romantic tragicomedy Pericles , Prince of 
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Tyre (about 1608) concerns the painful loss of a 
wife by the title character and the persecution 
of his daughter. After many picturesque and 
thrilling adventures Pericles is reunited with his 
loved ones. In Cymbeline (about 1610) and The 
Winter's Tale (about 1610) many domestic com- 
plications are resolved similarly by restoring 
each to his own. The most successful product of 
this particular vein of creativity, however, is 
what may be Shakespeare's last complete play. 
The Tempest (about 1611), in which the resolu- 
tion suggests the beneficial effects of the union 
of wisdom and power. In this play a duke, de- 
prived of his dukedom and banished to an 
island, confounds his usurping brother by 
wisely employed magical powers and furthers a 
love match between his daughter and the 
usurper's son. Shakespeare's poetic power rarely 
reached heights as great as it did in this product 
of his last years. 

Two other plays sometimes ascribed to him 
presumably are the products of a collaboration. 
A historical drama, Henry VIII (1613), probably 
was written with the English dramatist John 
Fletcher, as was The Two Noble Kinsmen (pub- 
lished 1634), a story of the love of two noble 
friends for one woman; see Beaumont and 
Fletcher. 

Literary Reputation. Until the 18th century 
Shakespeare was thought generally to have 
been no more than a rough and untutored gen- 
ius. In the 19th century he was recognized not 
only as the greatest of English writers but also as 
the world's greatest dramatist. This opinion, 
held currently throughout the world, is sup- 
ported in various ways. His plays communicate 
a profound knowledge of the wellsprings of 
human behavior as revealed in his masterful 
characterizations of a wide gamut of humanity. 
The skillful use of poetic and dramatic means to 
create a unified esthetic effect out of a multi- 
plicity of vocal expressions and actions is recog- 
nized as an achievement unequaled in other lit- 
erature. Finally, Shakespeare's employment of 
poetry within the plays to express the deepest 
levels of human motivation in relation to man's 
individual, social, and universal situation is con- 
sidered one of the most astounding accomplish- 
ments of the human intellect. 

A somewhat dubious literary theory has been 
advanced since the 18th century that the English 
statesman and philosopher Francis Bacon au- 
thored the plays commonly attributed to Shake- 
speare; see Bacon-Shakespeare Controversy. 

See also separate articles on individuals 
whose life dates are not given in this article. 

A.K.H. 


SHAKESPEARE-BACON CONTROVERSY. s ee 
Bacon-Shakespeare Controversy. 

SHAKHTY, formerly ALEKSANDROVSK-GRU- 
SHEVSKI, city of the Soviet Union, in the Rus- 
sian S.F.S.R., about 40 miles n.e. of Rostov. It i s 
the chief commercial center and one of the 
leading mining centers in the rich anthracite- 
coal region of the e. Donets Basin. Other indus- 
tries include the manufacture of iron and steel 
The city was founded as a mining town in 1829 
Pop. (1970) 205,000. 

SHALE, common name applied to fine-grained 
varieties of sedimentary rock formed by the 
consolidation of beds of clay or mud; see Sedi- 
mentary Rocks. Most shales exhibit fine lamina- 
tions that are parallel to the bedding plane, and 
along which the rock breaks in an irregular, 
curving fracture. Shales are usually composed of 
mica and clay (qq.v.) minerals, but the grains are 
so fine that the rock seems to have a homoge- 
neous appearance, and individual minerals can- 
not be identified without the aid of a micro- 
scope. Most varieties of shale are colored in 
various shades of gray, but other colors, such as 
red, pink, green, brown, and black, are often 
present. Shales are soft enough to be scratched 
with a knife, and feel smooth and almost greasy 
to the touch. All gradations in consistency exist 
between shales and clay; true shales differ from 
clays in their lack of plasticity in water. Many 
shales yield oil when distilled by heat, and the 
sedimentary rocks containing larger quantities 
of oil are called oil shales. Widely distributed 
throughout the world, oil shales are a source of 
oil for countries lacking petroleum. Because pe- 
troleum reserves may prove insufficient to sat- 
isfy the fast-growing demand for oil, oil shales 
are an important natural resource. See Petro- 
leum: History; Origin . 

See also Geology. 

SHALER, township of Pennsylvania, in Alle- 
gheny Co., on the Allegheny R. and lower Pine 
Creek, adjoining Pittsburgh on the n. and 6 
miles n.e. of the city center. The township in- 
cludes the villages of Elfinwild, Undercliff, 
Cherry City, and Mt. Royal, and the manufactur- 
ing center of Glenshaw, the name of the post 
office. Manufactures include auto parts, metal 
products, electrical goods, bottles, and indus- 
trial equipment. Pop. (1960) 24,939; (1970) 
33,369. 

SHALLOT, culinary vegetable, Allium ascalom- 
cum , closely allied to garlic (q.v.), and having 
similar but less pungent bulbs, which are used 
in seasoning and for pickles. It is also called 
scallion, an English derivative of the specific 
name, derived from Ascalon in Syria, from 
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where it is said to have been brought by the 
crusaders in the Middle Ages. See Onion. 
SHALMANESER, name of several kings of As- 
syria (q.v.). 

SHALOM ALEICHEM or SHOLOM ALEICHEM 
or SHOLEM ALEICHEM, pen name of SOLO- 
MON RABINOWITZ or SOLOMON RABINO- 
VICH (1859-1916), Yiddish short-story writer, 
dramatist, and humorist, born in Pereyasiav 
(now Pereyaslav-Khmel'nitsky), near Kiev, in the 
Ukraine, U.S.S.R. His pen name is a traditional 
Hebrew and Yiddish greeting that means "Peace 
be with you". At the age of twenty-one he was a 
teacher in the nearby town of Lubny. From 1890 
to 1905 he worked at various occupations in 
Odessa and Kiev, and then fled from Russia, 
where the Jews were victims of widespread 
massacres, to western Europe. At the outbreak 
of World War I in 1914, he took up permanent 
residence in New York City. His best-known 
works were written in Yiddish. The main subject 
of his writings is the life of simple Russian jews 
in small towns. Certain characters recur in his 
stories, including Menachem Mendel, the typi- 
cal small-town Jew; the eternal dreamer and 
schemer (Luftmensch); and the best loved of 
them all, Tobias the Dairyman (Tevye der Mil- 
chiger), an indestructible optimist in spite of 
poverty. 

Shalom Aleichem and the Yiddish writer 


Shalom Aleichem Zionist Archives and Library 



Shalom J. Abramovich (1836-1917) born in 
Minsk (now in the White Russian S.S.R.), who 
used the pen name Mendele Mocher Setorim 
(1836—1917), generally are regarded as the most 
creative writers in modern Yiddish literature. 
Shalom Aleichem's books of short stories in- 
clude Stempenyu and Yosele Solovei , published 
first in the Yiddishe Folk-Bibliotek (1889), Don 
Kishot mi-Mazepewka (1892), Eisenbahn Ge- 
schichtes (1909), Der Blutiger Shpass (1912-13), 
and Der Croisse Gewins (1916). English transla- 
tions of Shalom Aleichem's works include Stem- 
penyu (1913), Inside Kasrilevke (1938), The Old 
Country (1946), and Tevye's Daughters (1949). 
The musical comedy Fiddler on the Roof (music, 
jerry Bock; lyrics, Sheldon Harnick; and book, 
Joseph Stein), first produced in New' York City 
in 1964, is based on Shalom Aleichem's stories 
about Tevye. The author is the subject of a work 
by Maurice Samuel, The World of Sholom Alei- 
chem (1943). See Yiddish Literature: The Classi- 
cal Age. N.N.G. 

SHAMANISM, primitive religion of the Ural- 
Altaic peoples of northern Europe and north- 
western Asia, including the Mongols, Finns 
(qq.v.), Kirghiz (see Kirghiz Soviet Social Repub- 
lic), and Tungus (q.v,); see Ural-Altaic Lan- 
guages. Shamanism is based essentially on the 
belief that numerous gods and ancestral spirits, 
both benign and malignant, affect man's for- 
tunes and can be swayed only through the in- 
tercession of medicine men, or priestly magi- 
cians, called shamans. The power of the shaman 
to communicate with the gods and spirits is 
considered supernatural and is supposed to be 
acquired through heredity (q.v.), the favor of a 
particular spirit, or instruction by another sha- 
man. The shaman is believed to mediate with 
supernal and infernal beings by means of incan- 
tations, dreams, and visions (see Apparitions) 
and to be responsible for augury, the cure of 
disease, and the orthodox performance of cere- 
monies. The term "shamanism" is often applied, 
also, to the religion of peoples not belonging to 
the Ural-Altaic family, such as the Eskimos (see 
Eskimo) and some North American Indian tribes; 
see American Indians: Indians of the United 
States and Canada: Religions and Myths. 
SHAMMAI. See Hillel. 

SHAMROCK (Ir. Seamrog , "little clover"), any 
of several trifoliate clovers of the genus Trifo- 
lium and of related genera, all of which are na- 
tive to Ireland; see Clover. The shamrock was 
originally chosen as the national emblem of Ire- 
land because of the legend that Saint Patrick 
(q.v.) used the plant to illustrate the doctrine of 
the Trinity. Most shamrocks, particularly the 
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small-leaved white dover, T. repens , have been 
considered by the Irish as good-luck symbols 
since earliest times, and this superstition has 
persisted in modern times among people of 
many nationalities. Shamrocks or various artifi- 
cial representations of the plant are worn on St. 
Patrick's Day, March 17th of each year, particu- 
larly in those countries having large population 
groups of Irish descent, such as the United 
States and Australia. The hop clover, T. dubium , 
is widely accepted as the original shamrock 
picked by St. Patrick, but several other clovers 
are also called shamrock, including the wood 
sorrel, Oxalis montana, and the black medic, 
Medicago fupulina. 

SHANGHAI, city and port of the People's Re- 
public of China, in, but independent of, Kiangsu 
Province, at the confluence of the Whangpoo R. 
and the Soochow Creek, near the East China 
Sea, about 150 miles s.E. of Nanking. Shanghai is 
the largest city of China and is a major commer- 
cial and manufacturing center situated in an ag- 
ricultural region. Its port is the outlet for the 
Grand Canal system of the Yangtze R. basin. To 
accommodate ocean-going vessels, the harbor 
must be constantly dredged. The port district, 
extending for about 7 mi., handles coastal trade 
as well as the bulk of foreign shipping of China. 
Shanghai is a rail junction with connections to 

Policemen keep a watchful eye on traffic in Shanghai , 
China's largest and most populous city. 

Jerry Cooke-Photo Researchers 


N. and s. China. Textiles and publishing are the 
major industries. The city also has flourmills oi? 
refineries, shipbuilding yards, and plants pro- 
ducing cement, chemicals, machinery, paper ' 
processed foods, steel, and tools and dies. 

Long an educational center of China, Shang- 
hai has a number of universities as well as tech- 
nical and scientific institutes. A naval base is lo- 
cated here. 

History. Founded in the 11th century, Shang- 
hai did not become important until the 1842 
Treaty of Nanking opened the city to foreign 
trade. This peace treaty, a result of the Opium 
War with Great Britain, provided for the incor- 
poration of a greater part of the city into the 
British Concession, in 1843. Subsequently, other 
nations, including France and the United States 
obtained extraterritorial rights and privileges 
The British and the U.S. concessions merged in 
1863 to form the International Settlement, 
which was governed by the Shanghai Municipal 
Council. The foreign zones maintained their 
own extraterritorial administration, leaving 
Shanghai a divided city until 1945. With the sup- 
port of the Chinese Communists, the Nationalist 
army, led by Chiang Kai-shek (q.v.), captured 
Shanghai in 1927, and the Chinese section was 
placed under the Kuomintang government. The 
Greater Shanghai Municipality was formed in 
1928. As a result of a Chinese boycott of its 
goods, Japan invaded the city in 1932. A truce 
was declared later that year. The Japanese again 
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attacked the city in 1937. The British and Ameri- 
can troops were evacuated from the Interna- 
tional Settlement during 1940 and 1941. There- 
after it was occupied by Japanese troops. Great 
Britain and the U.S. renounced their claims in 
Shanghai in 1943, and France renounced its 
claim in 1946. At the end of World War II, 
Shanghai was restored to China. During the civil 
war between the Nationalist government of 
China and the Communists, Shanghai was cap- 
tured in 1949 by the Communist forces. During 
the early 1950's many of Shanghai's factories 
were moved to the interior. This policy was re- 
versed during the mid-1950's, and Shanghai 
once again began to thrive as an industrial cen- 
ter. Pop. (1970 U.N. est.) 10,820,000. 

SHANGKIU, city of the People's Republic of 
China, in Honan Province, 80 miles s.E. of 
Kaifeng. Situated on the Lunghai railroad, it is a 
market and shipping center for an agricultural 
area growing grains, vegetables, livestock, and 
mushrooms. Local industries include silk proc- 
essing and tanning. The city was the residence 
of the 11th-century Northern Sung dynasty. The 
name is also spelled Shang-ch'iu. Pop. (1970 
est.) 250,000. 

SHANNON, river of the Republic of Ireland, 
rising at the foot of Cuilcagh Mt. in County 
Cavan, and flowing about 220 miles s. to the At- 
lantic Ocean between Loop Head and Kerry 
Head. The longest river in the British Isles, it 
forms an estuary about 60 mi. long below Limer- 
ick, to which it is navigible by a chain of locks 
for vessels up to 1000 tons. North from Limerick, 
the Shannon is navigible for most of its length 
for small craft. Canals connect the river with the 
Irish Sea at Dublin. A hydroelectric power sta- 
tion on the river is located at Ardnacrusha, near 
Limerick. 

SHANTY. See Chantey. 

SHAOHING, or SHAOHS1NG, city of the Peo- 
ple's Republic of China, in Chekiang Province, 
on a canal near Hangchow Bay, an arm of the 
East China Sea, 30 miles s.E. of Hangchow. On 
the Hangchow-Ningpo railroad, it is a trade 
center for an area growing tea, rice, grains, 
cotton, and silk. It is noted for its rice wine, 
woven silk, and paper products. Shaohing has 
an 11th-century pagoda, 13th-century stone 
bridges, and a museum commemorating the 
birthplace of the Chinese writer Lu-Hsun 
(1881-1936). The city is the site of the capital of 
the 5th-century b.c. Yueh kingdom. The name is 
also spelled Shaoxing. Pop. (1970 est.) 225,000. 
SHAOYANG, city of the People's Republic of 
China, in Hunan Province, on the Tze Shui R., 75 
miles n.w. of Hengyang. A road and market cen- 


ter, it is a rail-spur terminus on a branch of the 
Canton-Hankow line. Noted for its bamboo, the 
area also grows wheat, beans, and timber. Coal 
and iron deposits are in the vicinity. The name 
is also spelled Shao-yang; the city was called 
Paoking until 1926. Pop. (1970 est.) 275,000. 
SHAPINSAY. 5ee Orkney Islands. 

SHAPIRO, Karl jay (1913- ), American poet 
and critic, born in Baltimore, Md., and educated 
at Johns Hopkins University. While serving in 
World War II he wrote V- Letter and other 
poems (1944), which won the Pulitzer Prize for 
poetry in 1945; also while in military service he 
wrote Essay on Rime (1945), a work in verse on 
poetic theory. Editor of the magazine Poetry 
from 1950 to 1956, he became professor of Eng- 
lish at the University of Nebraska in 1957 and 
from 1956 to 1963 he also served as editor of the 
magazine Prairie Schooner. In 1967 he joined 
the faculty of the University of California at 
Davis. His other writings include Person , Place , 
and Thing (1942), Poems of a Jew (1958), and 
White-Haired Lover (1968). He was elected a 
member of the National Institute of Arts and 
Letters in 1959 and was awarded the Bollingen 
Prize in Poetry in 1969 for Selected Poems 
(1968). His novel Edsel was published in 1971. 

Shapiro is noted for his pungent images and 
calm, exact observations of his surroundings. 
His poems frequently deal with the theme of 
the poet's place in modern society. 

SHAPLEY, Harlow (1885-1972), American as- 
tronomer, born in Nashville, Mo., and educated 
at the University of Missouri and Princeton Uni- 
versity. He served as astronomer at the Mount 
Wilson Observatory (q.v.) in California from 
1914 to 1921; he was then appointed professor 
of astronomy and director of the Harvard Col- 
lege Observatory (q.v.) at Harvard University. 
He retired as director in 1952 and as professor in 
1956. Shapiey was the first man to prove that the 
sun is not in the center of the Galaxy (q.v.). He 
also conducted notable research in the fields of 
photometry, cosmogony (qq.v.), and spectros- 
copy (see Spectrum), and made investigations of 
the Cepheid variable stars and of star clusters; 
see Stars: Variable Stars. Throughout his life, he 
made considerable contributions through his 
writings to the popularizing of science. He was 
president of the American Academy of Arts and 
Sciences from 1939 to 1944, of the American As- 
sociation for the Advancement of Science in 
1947, and of the American Astronomical Society 
from 1943 to 1946. His books include Galaxies 
(1943; rev. 1967), Of Stars and Men (1958), The 
View From a Distant Star (1964), and Beyond the 
Observatory (1967). 
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The sand shark is a slow-moving fish with long pointed 
teeth. Most species are not a menace to man . 

Photo Researchers 

SHARECROPPING. 5ee Peonage 
SHARETT, Moshe. See Israel: History: Inde- 
pendence and War. 

SHARI or CHARI, river of the Central African 
Republic and the Republic of Chad. It is formed 
by the Bamingui and Gribingui rivers 105 miles 
w. of Ndele in the Central African Republic, and 
flows n.w. for about 500 mi., joining with the Lo- 
gone R. at Fort Lamy in Chad and entering Lake 
Chad in a wide delta. It is the chief source of 
lake Chad. Navigation for small river steamers is 
possible only at certain times of year. 

SHARK, common name applied to any of the 
elasmobranchs (see Fish: Classification) consti- 
tuting the order Selachii. Sharks are chiefly ma- 
rine fishes and are found in all seas, but are es- 
pecially abundant in tropical and subtropical 
waters; some species regularly inhabit fresh- 
water. Unlike their close relatives, the rays (see 
Ray) and chimeras, sharks are fishlike in form 
and have from 5 to 7 lateral gill clefts. Most of 
them are of moderate or large size, the largest 
living sharks attaining a length of over 40 ft.; fos- 
sils have been discovered of an extinct species 
of Carcharodon (q.v.) that attained an estimated 
length of 90 ft. Most sharks are gray in color and 


have leathery skin covered with sharp, pointed 
scales that are known as placoid scales. A 
shark's mouth is located on the underside of the 
head, below the anteriorly projecting snout, and 
is studded with numerous sharp teeth similar in 
structure to the placoid scales of the skin. The 
fins are not unusually large; contrary to popular 
belief, sharks' fins rarely protrude above the sur- 
face of the water when the fish are swimming 
close to the surface. The tail has two lobes; the 
cartilaginous backbone extends into the upper 
lobe of the tail. Shark flesh is coarse, but it is 
edible. 

Most sharks are carnivorous, feeding on 
fishes. A few, such as the basking shark, Ceto- 
rhinus maximus, and the whale shark, Rhinco- 
don typus, feed on plankton, which they strain 
out of the water with their sievelike gill rakers; 
see Basking Shark; Whale Shark. The creatures 
are active and agile. Contrary to general belief, 
they do not turn on their backs when they are 
about to bite. Although some species are known 
to attack men, most sharks are not man-eaters; 
the basking shark and the whale shark, that are 
the largest living sharks, are harmless and do not 
attack man even when harpooned. Of the man- 
eating sharks, many are normally timid, attack- 
ing only when incited by the smell of blood. 
One of the dangerous species is a freshwater 
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gray shark, Carcharhinus nicaraguensis, that 
lives in Lake Nicaragua, Centra! America, and at- 
tains a length of about 8 ft. For descriptions of 
other important species, see Angelfish; Dogfish; 
Hammerhead. 

Shark liver yields valuable oil containing large 
quantities of vitamin A; see Vitamin: Vitamin 
Croups: Vitamin A . The fins are rich in gelatin 
and are used in the preparation of soup. Other 
commercial products derived from sharks are a 
durable leather, made from the hide, and meal 
and fertilizer, from the carcass. L.P.S. 

SHARK SUCKER. See Remora. 

SHARON, city of Pennsylvania, in Mercer Co., 
on the Shenango R., about 70 miles n.w. of Pitts- 
burgh, in a region noted for the mining of coal 
and iron. It is an industrial city in which steel 
products and electrical equipment are manufac- 
tured. The Shenango River Reservoir, a flood 
control project was completed near Sharon in 
the mid-1960 / s. Settled in 1795, Sharon was in- 
corporated as a borough in 1841 and as a city in 
1918. Pop. (I960) 25,267; (1970) 22,653. 

SHARON, plain of w. Israel, lying between the 
sand dunes of the coast and the foothills of the 
interior, and extending from ancient Jaffa (pres- 
ent-day Tel Aviv-Jaffa) to ancient Caesarea 
(present-day Sedot Yam). Now the most densely 
populated area in Israel, it was noted in Biblical 
times for its beauty and fertility. 

SHARP, William, pen name FIONA MacLEOD 
(1856?~1905), British poet, novelist, and essayist, 
born in Paisley, Renfrew, Scotland, and edu- 
cated at the University of Glasgow. Under his 
pen name, with which he was not publicly iden- 
tified until after his death, Sharp wrote a re- 
markable series of tales and romances in prose 
and verse based on Celtic folklore (see Celtic 
Peoples and Languages). These include Pharais 
(1894), The Sin-Eater (1895), and the play The 
Immortal Hour (1900). He also published works 
under his own name, including a biography of 
the British poet Dante Gabriel Rossetti (see 
under Rossetti), and several novels and volumes 
of verse. 

SHASI, city and port of the People's Republic 
of China, in Hupei Province, on the e. bank of 
the Yangtze R., 120 miles s.w. of Hankow. It is a 
major river port and a marketing center for cot- 
ton products and salt. The chief industries are 
textile and flour mills. Pop. (1970 est.) 175,000. 
SHASTA DAM, dam in northern California on 
the upper Sacramento R., a part of the Central 
Valley Project in that State; see California: The 
Land. It is 12 mi. north of Redding, Calif. The 
dam, completed in 1945 and the second highest 
in the United States, is 602 ft. high and has a 


length at its crest of 3460 ft; its 480- ft. spillway 
makes it the highest overflow dam in the world. 
Shasta Lake, its reservoir, extends 35 mi. from 
the dam up the Sacramento, Pit, and McCloud 
rivers. 

SHASTA, MOUNT, peak of California, rising 
in the Cascade Range in the north-central part 
of the State. A dormant volcano 14,162 ft. high, 
it is a scarred cone with lava flows and a snow- 
capped summit; it is spectacular in its isolation 
over surrounding mountains. Five glaciers encir- 
cle the mountain, the longest of which reaches 
to the 9500-ft. level. From its western slope rises 
a secondary peak, about 12,000 ft. high, called 
Shastina. Although Mt. Shasta has not erupted 
in modern times, steam vents are still to be seen 
on its cindered slopes. It was discovered in 1827 
by the Canadian fur trader Peter Skene Ogden 
(1794-1854) and was first climbed in 1854. 
SHATT-AL-ARAB. See Euphrates. 

SHAW, George Bernard (1856-1950), British 
dramatist, critic, and novelist, born in Dublin, 
Ireland, and largely self-educated. His father, 
George Carr Shaw (1814-85), was an unsuccess- 
ful businessman; his mother, Lucinda Elizabeth 
Gurley (1830-1913), was a music teacher. In his 
youth Shaw enrolled successively in four 
schools, but he proved to be an indifferent stu- 
dent in most subjects. Music, literature, and 
painting appealed to him strongly and by inces- 
sant reading and visits to art galleries, theaters, 
and concert halls he acquired a well-rounded 
education in these subjects before he was fif- 
teen. 

Shaw obtained a clerical job in a Dublin real- 
estate office in 1871. Although he found the 
work stultifying, he remained with the firm four 
and a half years. During this period he em- 
barked on his literary career with a letter to the 
press on the menace of revivalism as practiced 
by the American evangelists Dwight Lyman 
Moody (q.v.) and Ira David Sankey (1840-1908); 
see Revivals, Religious. Letters to the press were 
thereafter his favorite means of expression. 

Resolved to advance his career as a writer, 
Shaw went to London in 1876 and lived with his 
mother, who had moved there earlier. He wrote 
constantly but realized little income from it. His 
five novels were all rejected by publishers. Four 
of the novels, however, were serialized in some- 
what obscure magazines between 1884 and 
1888. 

Socialist Interests. In 1879 Shaw joined the 
Zetetical Society, a club devoted to discussions 
of evolution and topics of interest to intellec- 
tuals at the time. Although timid at first, he con- 
quered that weakness, became an accomplished 
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George Bernard Shaw, photographed at his home in 
Herefordshire , three weeks before his 90th birthday. 

UPI 


speaker, and developed the "Shavian" wit that 
later was to characterize his plays. He was inter- 
ested chiefly in the "conflict between science 
and religion" until 1882, when a speech by the 
American economist and social reformer Henry 
George (q.v.) turned his attention to economics. 
In the same year he read part of Capital , by the 
German revolutionist Karl Marx (q.v.), and be- 
came a socialist. Until 1933 Shaw was a frequent 
lecturer in behalf of socialism, and socialist 
ideas were central in much of his writing. He 
joined the newly founded Fabian Society (q.v.), 
a socialist club, in 1884, was elected almost im- 
mediately to its executive committee, and 
served in it until 1911 . Shaw brought into the Fa- 
bian Society his personal friend the British 
economist, writer, and social reformer Sidney 
james Webb (see under Webb), who became a 


leading socialist writer. Through Webb and hi' 
wife Beatrice, also a socialist writer, he met 
Charlotte Payne-Townshend (1856-1943) an 
Irish heiress and Fabian, whom he later married 
Shaw edited and contributed to Fabian Essays in 
Socialism (1889), an anthology generally consid- 
ered a classic of socialist literature. His other 
works in that field include The Common Sense 
of Municipal Trading (1904), an argument for 
municipal management of business, and The in- 
telligent Woman's Guide to Captaiism and So- 
cialism (1928), a survey of contemporary civili- 
zation. 

Critical Writings. Shaw first gained a reputa- 
tion as a music and drama critic. He was art 
critic for The World in 1886-87; music critic for 
The Star, under the pen name "Como di Bas- 
setto", from 1888 to 1890; music critic for The 
World from 1890 to 1894; and drama critic for 
The Saturday Review from 1895 to 1898. As a 
music critic, he championed the German com- 
poser Richard Wagner; as a drama critic, he cru- 
saded for the Norwegian playwright Henrik 
Ibsen and attacked the Shakespearean produc- 
tions of the British actor and theatrical mana- 
ger Sir Henry Irving (qq.v.). In his letters to the 
British actress Dame Ellen Alice Terry (q.v.), 
Shaw attempted to win her support for the new 
theater of ideas. His criticisms have been collec- 
ted in nine volumes, the best known of which 
are The Quintessence of Ibsen ism (1891), The 
Sanity of Art (1895), The Perfect Wagnerite 
(1898), and Dramatic Opinions and Essays 
(1907). In addition he expressed his critical ideas 
in the prefaces to his plays. 

Plays. Shaw's fame rests upon his work as a 
dramatist. His more than fifty plays have been 
produced throughout the English-speaking 
world and translated into all major languages. 
They were frequently produced in London only 
some years after he wrote them, as is indicated 
by the dates given below. 

Shaw called three of his early plays "unpleas- 
ant", thereby indicating that he knew his drama 
of ideas and the ideas themselves were not pal- 
atable fare for conservative London audiences. 
The "unpleasant" plays are Widowers' Houses 
(written and produced in 1892), which depicts 
the dash between ideals and realities among 
owners of slum real estate; Mrs . Warren's Pro- 
fession (1893; produced, 1902), a drama about 
prostitution taken as a typical capitalist enter- 
prise; and The Philanderer (1893; produced, 
1907). 

In an equally frank attempt to be popular, 
Shaw next turned out a series of "pleasant 
plays". The first, Arms and the Man (produced 
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in 1894), a satire on romantic militarism, brought 
him financial independence and international 
recognition as a dramatist. Others in the "pleas- 
ant" series include Candida (1894; produced, 
1900), which is about a self-assured woman, a 
romantic poet, and a socialist clergyman; and 
You Never Can Teii (1896; produced, 1899). They 
were all published in a two-volume collection, 
with characteristic prefaces by Shaw, called 
Plays f Pleasant and Unpleasant (1898). The Dev- 
il's Disciple (1897; produced, 1899); Caesar and 
Cleopatra (1899; produced, 1907), in which he 
presents Caesar as a soldier and statesman of 
great sagacity but vain and somewhat boyish in 
private life; and Captain Brassbound's Conver- 
sion (produced in 1900), were all published as 
Three Plays for Puritans (1901). In Man and Su- 
perman (1901-03), especially in the notable 
scene known as "Don Juan in Hell", Shaw ex- 
pounds an optimistic faith in creative evolution 
(see Bergson, Henri) and the so-called life force, 
as well as in man's ability to create a better 
world by willing it and working for it. Produced 
without the "Don Juan" sequence in 1905, it 
was not produced in full until 1925. He deals in 
Major Barbara (written and produced in 1905) 
with the problem of wealth and poverty by de- 
picting the disillusionment of a young major in 
the Salvation Army. 

Shaw wrote his greatest plays during the next 
decade. In Heartbreak House (1919; produced, 
1921), set in an English country-house environ- 
ment of the early-20th century, he treats aspects 
of life of that period that reflect the underlying 
causes of later undesirable moral and political 
conditions. Other outstanding works of this pe- 
riod are Pygmalion (1912; produced, 1914), 
Androcles and the Lion (produced in 1913), and 
the pentalogy Back to Methuselah (1921; pro- 
duced, 1924). In Saint Joan (1923; produced, 
1924), he shows the nonconforming saint or, as 
defined in the preface, the "genius" victimized 
by the forces of church and state. 

Shaw was awarded the 1925 Nobel Prize in lit- 
erature. In his last plays the recurrent theme is 
politics or international relations; of these the 
best known are probably The Apple Cart (1929), 
Geneva (1938), and In Cood King Charles's 
Golden Days (1939; produced, 1940). 

Arms and the Man was the basis of the oper- 
etta The Chocolate Soldier (1908) by the Aus- 
trian composer Oscar Straus (1870-1954). Pyg- 
malion i, one of the few Shaw plays to be filmed 
(1938), was also the basis for the successful mu- 
sical comedy My Fair Lady (1956), with book by 
Alan Jay Lerner and music by Frederick Loewe 

(qq.v.). 


Evaluation. Shaw found the British theater de- 
voted to sentimental comedy and sensational 
melodrama; he made it a vehicle for the expres- 
sion of contemporary thought. His vigorous 
style, enhanced by his musical and oratorical 
background and his love of fine workmanship, 
is a model for all who wish to treat serious mat- 
ters in the drama without solemnity. His power 
to create original dialogue and striking charac- 
terization in colorful situations is especially no- 
table. In addition to their philosophical con- 
cerns many of his plays contain scenes of deep 
feeling. His unique Shavian style expressed, in 
the main, irreverence for tradition, maddening 
self-assurance, satiric humor, contempt for cur- 
rent morality, championship of the unpopular 
and persecuted, and amazing vitality. Although 
his style and artistic method have not pro- 
foundly affected the British and American thea- 
ter, he is the only dramatist of the past century 
who can be compared to William Shakespeare 
(q.v.) as the spokesman of an era. 

SHAW, Henry Wheeler. See Bilungs, Josh. 
SHAW, Irwin (1913- ), American novelist, 
short-story writer, and playwright, born in New 
York City, and educated at Brooklyn College. He 
served in the United States Army in Europe dur- 
ing World War li and later wrote for the army 
newspaper Stars and Stripes. He first won recog- 
nition as a playwright for Bury the Dead (1936) 
and The Centle People (1939), but his greatest 
success was his novel about World War II, The 
Young Lions (1948). The novel traced the des- 
tinies, fated to cross, of individual soldiers on 
both sides in the war, and it demonstrated 
Shaw's talent with realistic dialogue and his 
feeling for the common man. His other novels 
include The Troubled Air (1950), Two Weeks in 
Another Town (1959), Voices of a Summer Day 
(1965), and Evening in Byzantium (1973). He also 
produced a number of short stories, which were 
published in Act of Faith (1946), Tip on a Dead 
Jockey (1957), Love on a Dark Street (1965), and 
other collections. 

SHAWINIGAN, city of Canada, in Quebec 
Province, in Saint Maurice Co., on the Saint 
Maurice R., about 17 miles n.w. of Trois-Riv- 
ieres. It is an important industrial center; the 
chief manufactures are textiles, paper, chemi- 
cals, and aluminum. Until 1958 the city was 
named Shawinigan Falls, after the nearby falls, 
165 ft. high, which are a major source of hydro- 
electric power. Settled in 1899, it was incorpo- 
rated as a city in 1921. Pop. (1976) 24,921. 
SHAWN, Ted, in full EDWIN MYERS SHAWN 
(1891-1972), American dancer and choreogra- 
pher, born in Kansas City, Mo., and educated at 
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the University of Denver. He made his first ap- 
pearance as a dancer in Los Angeles, Calif., in 
1912. In 1914 he married the American dancer 
Ruth St. Denis (q.v.) and in the next year they 
founded the first of their Denishawn schools in 
Los Angeles. The schools, designed to develop a 
distinctly American dance form, featured varia- 
tions of many dancing styles. The stress on indi- 
viduality and experimentation with new forms 
of dance inspired a number of students to form 
their own modern dance companies; among 
them was the American dancer Martha Graham 
(q.v.). The Denishawn company, organized at 
the same time as the school, toured Europe, the 
Orient, and America in the 1920's and 1930's. 

In 1933 Shawn founded the first company 
composed entirely of male dancers, with head- 
quarters at Jacob's Pillow, a former farm near 
Lee, Mass. Although the company was dis- 
banded in 1940, Shawn continued to teach each 
summer at his University of the Dance at Jacob's 
Pillow. In 1941 he established the Jacob's Pillow 
Dance Festival, which each summer presents 
new and established dance groups from all over 
the world. See Dance: Professional Dance in 
Western Civilization: Modern Dance. 
SHAWNEE, North American Indian tribe of 
the Algonquian (q.v.) linguistic stock, formerly 
settled mainly in present-day South Carolina 
and Tennessee. In the late 17th century they 
were driven northward into present-day Ohio 
by the Cherokee (q.v.) Indians. During the 18th 
century the Shawnee fought against the Ameri- 
can settlers, but in the early 19th century sold 
their lands and moved to Missouri and Kansas. 
Most later settled in Indian Territory (now part 
of Oklahoma), where about 1000 Shawnee live 
today. 

SHAWNEE, city in Oklahoma, and county seat 
of Pottawatomie Co., on the North Canadian R., 
42 miles s.E. of Oklahoma City. The city is the 
commercial center of an extensive agricultural 
area, and the headquarters and supply center of 
large oil and natural-gas fields. Among the in- 
dustrial establishments in Shawnee are meat- 
packing and food-processing plants, canneries, 
and factories producing clothing and electrical 
motors. Shawnee is the site of Oklahoma Baptist 
University (1910), and Saint Gregory's College 
(1875), a Roman Catholic junior college noted 
for its art gallery and museum. Shawnee was 
founded in 1891 and incorporated as a city in 
1894. Pop. (1960) 24,326; (1970) 25,075. 
SHAWNEE PROPHET or TENSKWATAWA. 
See Tecumseh; Tippecanoe, Battle of. 

SHAYS' REBELLION, uprising in Massachu- 
setts in 1786 -87 caused mainly by excessive land 


taxation, high legal costs, and economic depres 
sion following the American Revolution (q V s 
The insurgents, who were mainly p 00r f ar ^ er . 
threatened with loss of their property and im- 
prisonment for debt, were headed by Daniel 
Shays (1747?-1825), a former captain in the 
American revolutionary army. They demanded 
protective legislation, the abolition of the court 
of common pleas, and a radical reduction 0 ? 
taxes. In 1786, armed mobs prevented the sitting 
of the courts at Northampton, Worcester, Great 
Barrington, and Concord; and Shays, with 800 
followers, broke up a session of the State su- 
preme court in Springfield. On Jan. 25, 1787 
Shays and his men marched into Springfield to 
seize the Federal arsenal, but they were re- 
pulsed by a force of militia under American 
general William Shepard (1737-1817). The rebels 
fled toward Petersham, where they were finally 
defeated. Most of the men were pardoned later 
in the year; Shays, condemned to death, es- 
caped to Vermont and was pardoned a year 
later. 

SHCHERBAKOV. See Rybinsk 
SHEARWATER, or HAGDON, petrel of the 
genus Puffinus , differing from other petrels in 
having the nostrils opening separately and di- 
vided by a very thick partition. Shearwaters 
spend their lives mostly on the ocean, skimming 
the waters with very rapid flight and plunging 
into them for their food. They rarely visit the 
shore except for the purpose of incubation. All 
are sooty brown or grayish above and white 
below with various specific markings. The 
greater shearwater, P. gravis, about 20 in. long, 
wanders over the whole Atlantic Ocean and is 
abundant on the coasts of Newfoundland. 
Shearwaters breed on islets, in rabbit burrows, 
or in crevices of the rocks and lay one or two 
white eggs. Sixteen other species are found in 
various parts of the world. One of these species 
P. tenuirostris, is well known about Australia as 
mutton bird. See Petrel. 

SHEBA or SABA, ancient kingdom of south- 
western Arabia (now the Yemen Arab Republic) 
mentioned in the Bible, most notably in the 
story about the meeting between the Hebrew 
king Solomon (q.v.) and the queen of Sheba (1 
Kings 10:1-13). 

The inhabitants of Sheba, the Sabaeans, spoke 
a language in the Arabic group of the southern 
branch of the Semitic languages (q.v.). The king- 
dom probably originated about the 10th century 
b.c., and it was one of the most powerful king- 
doms in southern Arabia until about 115 B.c., 
when the Himyarites (q.v.) gained ascendancy. 
Its capital and chief city (7th cent.-2nd cent. 
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SC) occupied the site of present-day Marib, 75 
miles e. of San'a, the capital of Yemen Arab Re- 
public (q.v.). At the height of its development, 
in the 8th century b.c., the kingdom maintained 
colonies along trade routes leading to Palestine, 
and Marib was one of the wealthiest cities of 
ancient Arabia. See Arabia: History; Ethiopia: 
History, 

SHEBOYGAN, city and port of entry in Wis- 
consin, and county seat of Sheboygan Co., on 
Lake Michigan at the mouth of the Sheboygan 
about 55 miles n. of Milwaukee. Sheboygan 
is an important shipping center for the Great 
Lakes (q.v.); the harbor is open year-round. The 
city is a noted cheese-shipping port and fishing 
center. It also has foundries, tanneries, and fac- 
tories manufacturing plumbing and heating 
equipment, enamelware, machinery, furniture, 
textiles, and leather and paper goods. Mineral 
water is bottled and shipped from Sheboygan. 
The site of the city was first occupied by a trad- 
ing post in 1820, and in 1846 the settlement was 
incorporated as a village. Sheboygan was char- 
tered as a city in 1853. Pop. (1960) 45,747; (1970) 
48,484. 

SHEELER, Charles (1883-1965), American 
painter and photographer, born in Philadelphia, 
Pa., and educated at the School of Industrial Art 
in Philadelphia and at the Pennsylvania Acad- 
emy of the Fine Arts. During a visit to Paris in 
1909, he was profoundly influenced by the work 
of the French painters Georges Braque and 
Henri Matisse and the Spanish painter Pablo Pi- 


casso (qq.v.). The postimpressionist influence 
(see Postimpressionism) dominated his paintings 
for a period, but he ultimately developed a 
highly personal style combining the naturalistic 
and the abstract. Industrial scenes, in which he 
patterned the forms of machinery into abstract 
shapes, became his favorite subjects. Sheeler 
made photography his chief vocation from 1912 
to 1931. His work in this field closely resembles 
his paintings in subject matter and treatment. 
Some of his best-known paintings are '"Upper 
Deck" (1929, Fogg Art Museum, Cambridge, 
Mass.), "American Landscape, 1930" (Museum 
of Modern Art, New York City); and "Midwest, 
1954" (Walker Art Center, Minneapolis, Minn.). 
SHEEN, Fulton J(ohn) (1895- ), American 

Roman Catholic prelate, educator, and author, 
born in El Paso, III., and educated at Saint Viator 
College, Kankakee, III.; Saint Paul Seminary, 
Saint Paul, Minn.; the Catholic University of 
America, Washington, D.C.; and the University 
of Louvain, Belgium. He was ordained a priest in 
1919 and in 1926 became a member of the fac- 
ulty of the Catholic University of America, later 
rising to the position of assistant professor. 
From 1930 to 1945 he was a preacher on "The 
Catholic Hour", a widely known radio program, 
and from 1931 to 1945 he preached the Lenten 
course of sermons (see Lent) at Saint Patrick's 
Cathedral (q.v.) in New York City. Sheen was 
appointed domestic prelate in 1935, with the 
title right reverend monsignor. In 1951 he was 
made auxiliary bishop of New York City. Trans- 


" River Rouge Plant ", a 
painting (1932) by 
Charles Sheeler. 

Whitney Museum of American Art 
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ferred to the episcopal see of Rochester, N.Y., 
he was installed there as bishop on Dec. 15, 
1966; he resigned in 1969. 

Beginning in 1952, he appeared for some 
years on his own television program, “Life Is 
Worth Living''. Bishop Sheen's books include 
Cod and Intelligence (1925), Tactics of Commu- 
nism (1937), Peace of Soul (1949), Life Is Worth 
Living (5 vol., 1953-58), Way to Inner Peace 
(1955), and Life of Christ (1958). 

SHEEP, common name for any of eight quad- 
ruped ruminants of the genera Ov/’s, Pseudois, 
and Ammotragus, which, with the goats, form 
the subfamily Caprinae of the family Bovidae 
(q.v.); see also Artiodactyla; Goat. Wild sheep 
are native to mountainous regions or to ele- 
vated tablelands. The mountains and plateaus of 
central Asia are the home of several notable 
species. The Marco Polo sheep, or argali (q.v.), 

Breeds of sheep. Below , left: Karakul ram. Below , right: 
Cheviot ram. Bottom , left: Columbia ram. Bottom , 
right : Hampshire Downs ram lambs. 


O. ammon, stands about 50 in. high at th f 
shoulder, and is unique in that the horns f 0rr ! 
an open spiral, with the tips pointing outward 
instead of curving in essentially the same pla- e 
The aoudad (q.v.), A. lervia, of North Africa anc 
the bighorn (q.v,), O. canadensis, of North 
America are about the same size as the Siberian 
species, and the European mouflon, O. musi- 
mon, of the mountains in Greece andtheMedi- 
terranean islands, is considerably smaller. Most 
wild sheep have a coat of short wool and long 
straight hair. The hair has been lost in the 
domestic breeds, and selective breeding has in- 
creased the length and abundance of wool. 

The common sheep, O. aries, was domesti- 
cated by man in Asia and Europe before re- 
corded history and introduced into the Western 
Hemisphere during the explorations following 
the discoveries of the Italian navigator Christo- 
pher Columbus (q.v.). The common sheep is 
raised principally for its wool (q.v.) and its flesh; 
the skin is used for fine leather (q.v.). In moun- 
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vinous parts of India and in Tibet, the sheep is 
U sed as a beast of burden. 

Sheep raising, both as a branch of agriculture 
and as a separate practice of animal husbandry, 
is common throughout the world, but especially 
■n the temperate climates. Until the 19th cen- 
tur\ the nations of western Europe were fore- 
most in sheep raising, but since that time Aus- 
tralia, the United States, the U.S.S.R., the 
Republic of South Africa, India, and Argentina 
have been the principal sheep-producing 
countries. 

Types of Sheep* More than 200 breeds of 
sheep have been developed, and of these only 
about thirty are universally known. The Merino 
and the RambouiUet are fine wool breeds; Kara- 
kul and Romanov are fur types; the Blackhead 
Persian, native to northeastern Africa and Asia 
Minor, is raised principally in South Africa for 
mutton, thriving on land not suited for woolly 
sheep. Other breeds, raised chiefly for their 
milk, but producing wool of high or medium 
quality, include the East Friesian of West Ger- 
many; La Razza Sarda of Sardinia; the Pelvin and 
Sevlievo of Bulgaria; and the Svishtov of the 
Danube basin. 

The Merino sheep, which originated in Spain, 
is the most important breed of sheep in 
countries of the Northern Hemisphere. Various 
strains of this breed have been named accord- 
ing to the country of origin, but all strains have 
heavy fleece of white wool, which is sufficiently 
lubricated with lanolin to keep the inner wool 
soft and pliable. Merino sheep were introduced 
into the United States in 1801 by the agricultur- 
ist Seth Adams, and by 1812 the breed had been 
imported in large numbers and had been scat- 
tered throughout New England and as far west 
as Ohio. For many years the Spanish Merino was 
the most popular breed of sheep in America, 
and sheep breeding became an important in- 
dustry even on small farms. The original strain 
was gradually improved by selective breeding; 
the wool was lengthened, and the quality of the 
meat was improved. The resultant strain is 
known as the American Merino. 

The RambouiUet is a French breed, developed 
from the Spanish Merino toward the end of the 
18th century. It produces a fine wool and supe- 
rior mutton. It was introduced into the U.S. 
about 1840 and quickly became popular, espe- 
cially in the western States. 

English breeds, producing excellent mutton 
and medium-grade wool, were introduced into 
the U.S. after the Merino. When wool demand 
decreased and the requirements for meat in- 
creased, mutton-producing breeds with fair 


wool production became more popular. Early 
spring lambs, that is, iambs born and fattened in 
barns during the winter, are produced by such 
breeds as the English Dorset and the French lie 
de France. Early-maturing lambs and high grades 
of w'ool are produced by the Columbia breed, 
developed by the United States Department of 
Agriculture; by the Oldenburg, developed In 
Germany; and by the Panama and Romeldale, 
developed in Idaho and California, respectively. 
Highest-grade mutton and wool are produced 
by the Hampshire, Shropshire, and English 
Leicester breeds. Strains that produce good 
mutton but indifferent wool include the Welsh 
Mountain, Oxford, Suffolk, Southdown, and 
Border Leicester; those that produce good wool 
and poor mutton are the Cheviot, of England, 
and the Texcel, of the Netherlands. The Scottish 
Blackface or Black-faced Highland is a hardy 
breed that gives good meat, and the wool is 
used principally in Scottish tweeds. 

The number of sheep on American farms and 
ranges reached a peak of 56,000,000 in 1942. In 
the early 1970's the number of sheep on U.S. 
farms averaged about 22,000,000. R.R.St. 

SHEEP DOG or SHEPHERD DOG, any of sev- 
eral breeds of dogs used to tend sheep. Among 
the duties of the sheep dog are driving sheep to 
pasture and guarding them in both the field and 
fold. The breed is sometimes also employed in 
tending cattle. The principal varieties of sheep 
dog are the collie, German shepherd dog, old 
English sheep dog, Schipperke, Belgian sheep 
dog (qq.v.), and Shetland sheep dog. 
SHEEPSHEAD, American fish of the porgy 
family, Sparidae, allied to the perches. It occurs 
along the east coast from southern Florida to 
Cape Cod. The name refers to the shape and 
color of the head, and to the teeth, which are 
broad blades in front and grinding molars on 
the sides of the jaws. Sheepshead live near the 
bottom, near oyster and mussel beds or sunken 
wrecks, feeding on mollusks and barnacles. 
SHEFFIELD, city of Alabama, in Colbert Co., 
on the Tennessee R., about 100 miles n.w. of Bir- 
mingham. A railroad center in an iron and coal 
region, the city manufactures iron and steel 
products, aluminum, and chemicals. Cotton is 
the chief crop. Rich in hydroelectric power, 
Sheffield is a center for the Tennessee Valley 
Authority (q.v.). Nearby are Wilson and Wheeler 
dams. A national forest and a State park are in 
the area. Founded in 1883, Sheffield was incor- 
porated in 1887. Pop. (1960) 13,491; (1970) 
13 , 115 . 

SHEFFIELD, Great Bri tain, county borough, of 
West Riding, Yorkshire, England, at the junction 
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of the Don R. and its tributaries, the Sheaf, Rive- 
lin, and Loxley rivers, about 158 miles n.w. of 
London. 

Sheffield is famous for the manufacture of 
steel and steel products, notably cutlery. By the 
14th century the region was already known for 
its production of cutlery. Waterpower, fur- 
nished by the Don and its tributaries, and the 
iron ore found in the region were prime reasons 
for the growth of Sheffield as an industrial cen- 
ter. In 1740 the British inventor Benjamin Hunts- 
man (1704-76), a local clockmaker, discovered 
the process of manufacturing cast steel that 
would possess a predictable quality of tensility 
and toughness. In the following century the 
British inventor Sir Henry Bessemer (q.v.) devel- 
oped in Sheffield a method of manufacturing 
cast steel that revolutionized the industry; see 
Iron and Steel Manufacture: History . Manganese 
steel was introduced in 1882, and in 1914 the 
process of making stainless steel was discovered 
in Sheffield. In 1935 malleable steel was devel- 
oped there. Cutlery manufactured in Sheffield 
includes almost every type of tool and instru- 
ment. Other steel products include rails and 
railway fittings, stoves, armor plate, engine cast- 
ings, and hydraulic presses. Since 1742 Sheffield 
has been famous for the manufacture of Shef- 
field plate, articles of copper coated with silver; 
see Silverware: Silver Plate . Industries also in- 
clude the manufacture of glass, snuff, candy, 
canned goods, bicycles, chemicals, paper, pho- 
nographs and phonograph needles, brushes, 
paints and varnishes, cooking utensils, and 
bookbinding, and iron and brass founding. 

The city has many fine buildings, among them 
the parish church, erected during the reign of 
the English king Henry I (q.v.); Saint Mary's 
Catholic Church, surmounted by a tower 200 ft. 
high; and since 1913, the Cathedral of Saint 
Peter and Paul, originally built during the 14th 
and 15th centuries. The city is the seat of the 
University of Sheffield, founded in 1905. 
History. The Manor of Hallam, near the site of 
the city, existed at the time of the Norman Con- 
quest. Mary Queen of Scots, (q.v.), spent four- 
teen years (1570-84) of her captivity in the 
town's castle. During the Great Rebellion (q.v.), 
Sheffield was seized by the Parliamentarians, 
abandoned to the Royalists under the English 
statesman William Cavendish, later duke of 
Newcastle (see under Newcastle), recaptured, 
and the castle demolished. Sheffield was incor- 
porated as a city in 1893. During World War II 
the city was heavily bombed by the Germans; 
approximately 33,000 houses were damaged and 
many were destroyed. Pop. (1971) 519,703. 


SHEHAN, Lawrence (Joseph), Cardinal 

(1898- ), American Roman Catholic ec- 

clesiastic, born in Baltimore, Md. He studied ar 
Saint Charles College, Saint Mary Seminary an* 
the North American College in Rome, Italy! Fol- 
lowing ordination as a priest in 1922, he served 
as curate and then pastor of Saint Patrick 
Church in Washington, D.C., until 1945, when 
he was consecrated auxiliary bishop in the arch- 
diocese of Baltimore and became pastor of 
Saints Philip and James Church in that city. | n 
1953 he was appointed bishop of the newly 
constituted diocese of Bridgeport, Conn. Cardi- 
nal Shehan became archbishop of Baltimore in 
1961. In 1965 he was elevated to the cardinalate 
by Pope Paul VI (see under Paul). One of the 
earliest supporters of ecumenism, he has also 
been active in promoting civil-rights causes, es- 
pecially programs aimed at eliminating racial 
discrimination. He is a member of the Sacred 
Congregation for the Doctrine of the Faith and 
the Sacred Congregation for Bishops. He is pres- 
ident of the Permanent Committee for Interna- 
tional Eucharistic Congresses, and was one of 
the four United States delegates to the first 
Synod of Bishops, held at the Vatican in Rome 
in 1967. 

SHELBURNE, 2nd Earl of. Sir William Petty. 

See under Lansdowne. 

SHELBY, city in North Carolina, and county 
seat of Cleveland Co., about 20 miles w. of Gas- 
tonia. Situated in an agricultural area where cot- 
ton is grown, the city processes foods and man- 
ufactures textiles. It is a market center for dairy 
and poultry. Pop. (1960) 17,698; (1970) 16,328. 
SHELBYVILLE, city in Indiana, and county seat 
of Shelby Co., about 27 miles s.e. of Indianapolis. 
A trade center for the surrounding livestock, 
dairy, and grain area, the city is located in a rich 
corn belt. Manufactures include paper products, 
heating equipment, and clothing. Founded in 
1822, Shelbyville was incorporated in 1860. Pop. 
(1960) 14,317; (1970) 15,094. 

SHELBYVILLE, town in Tennessee, and county 
seat of Bedford Co., on the Duck R., about 49 
miles s.e. of Nashville. The town is located in a 
farm and lumber area. Manufactures include 
clothing, paper, and electrical products. Shelby- 
ville is noted for its breeding of the Tennessee 
Walking Horse; see Horse: Modern Horses: 
Breeds. Settled in 1810, the town was incorpo- 
rated in 1819. Pop. (1960) 10,466; (1970) 12,262. 
SHELL or SEASHELL, hard, largely calcareous 
skeleton of marine animals, especially the mol- 
lusks; see Mollusca: Shells. 

SHELL, in loose military usage, a bomb or a 
projectile fired from a mortar (qq.v.), recoilless 
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nt -fe, launcher, or a cannon-type weapon. See 
artillery; Cannon; Rifle. 

SHELLAC, natural resin secreted by a scale in- 
ject, Laccifera Jacca, which lives on the twigs of 
certain trees native to India and Indonesia. The 
r es in is collected, dried, and purified to make 
the various grades. It is used in varnishes, coat- 
ings, and as a binder; see Varnish. See also Lac- 
quer; ^sins. 

SHELLEY, name of two British writers who 
were husband and wife. 

Percy Bysshe Shelley (1792-1822), poet, born 
at Field Place, near Horsham, Sussex, England, 
and educated at Eton College and, until his ex- 
pulsion at the end of one year, University Col- 
lege, University of Oxford. With another stu- 
dent, Thomas Jefferson Hogg (1792-1862), 
Shelley had written and circulated a pamphlet. 
The Necessity of Atheism (1811), of which the 
university authorities disapproved. He had also 
previously published a pamphlet of burlesque 
verse, Posthumous Fragments of Margaret Nich- 
olson (1810). 

Shortly after his expulsion, the nineteen-year- 
old Shelley married his first wife, Harriet West- 
brook (1796-1816). Two years later he published 
his first long serious work. Queen Mab: A Philo- 
sophical Poem (1813). The poem was one result 
of Shelley's friendship with the British philoso- 
pher William Godwin ( see under Godwin), ex- 
pressing Godwin's freethinking Socialist philos- 
ophy. Another result of their friendship was 
Shelley's relationship with Godwin's daughter 
Mary Wollstonecraft Godwin. In 1814, after sep- 
arating from his wife, Shelley toured the conti- 
nent of Europe briefly with Mary. 

Returning to England he produced the verse 
allegory Alastor, or The Spirit of Solitude (1816), 
which gave more of a foretaste of his later im- 
portant work. During another brief visit to the 
continent in the summer of 1816, Shelley and 
Mary met the British poet George Gordon Byron 
(q.v.). At this time Shelley wrote two short 
poems, "Hymn to Intellectual Beauty" and 
"Mont Blanc". In December, 1816, three weeks 
after the body of Harriet Westbrook Shelley, an 
apparent suicide, was recovered from a lake in a 
London park, Shelley and Mary were married. 

In 1817 Shelley produced Laon and Cynthia. A 
long narrative poem telling a symbolic tale of 
revolution within and without the human mind, 
it was later reissued as The Revolt of Islam 
(1818). At this time he also wrote revolutionary 
political tracts signed "The Hermit of Marlow". 
Early in 1818 he and Mary left England for the 
last time. 

During the remaining four years of his life 


Shelley produced all of his major works. Travel- 
ing and living in various Italian cities, the Shel- 
leys were associated with the British poet Leigh 
Hunt (q.v.) and his family, as well as Lord Byron. 
Shortly before his thirtieth birthday, Shelley was 
drowned in a storm while attempting to sail 
from Leghorn to La Spezia. Ten days later his 
body was washed ashore. 

Many critics regard Shelley as one of the 
greatest of all English poets. They point espe- 



Percy Bysshe Shelley 

dally to his lyrics, including the familiar short 
odes "To a Skylark" (1820), "To the West Wind" 
(1819), and "The Cloud" (1820). Also greatly ad- 
mired are the shorter love lyrics, including "I 
arise from dreams of thee" and "To Constantia 
singing"; the sonnet "Ozymandias" (1818); and 
"Adonais" (1821), an elegy for the British poet 
John Keats (q.v.), written in formal Spenserian 
stanzas. The effortless lyricism of these works is 
also evident in Shelley's verse dramas. The 
Cenci (1819) and Prometheus Unbound (1820); 
these remain, however, profound but unpro- 
duceable closet dramas. His prose, including a 
translation (1818) of The Symposium by the 
Greek philosopher Plato (q.v.) and the unfin- 
ished critical work In Defence of Poetry (1822), 
is equally skillful. Other .critics, particularly 
those anti-Romanticists who find the prettiness 
and sentimentality of much of his work less 
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than inspired, are quick to point out that Shelley 
was not as influential as the other British Ro- 
mantic poets Byron, Keats, or William Words- 
worth (q.v.) See also Romanticism: Literature. 
Mary Wollstonecraft SheSiey (1797-1851), 
novelist, daughter of the British philosopher 
William Godwin and the British author and 
feminist Mary Wollstonecraft Godwin, born in 
London, England, and privately educated. She 
met Percy Bysshe Shelley in May, 1814, and two 
months later left England with him. When Shel- 
ley's first wife died in December, 1816, he mar- 
ried Mary. In 1818 her first and most important 
work, the novel Frankenstein , was published. A 
remarkable accomplishment for a twenty-year- 
old girl, the work was an immediate critical and 
popular success. Repeatedly dramatized for 
both the theater and motion pictures, this tale 
of "Doctor" Frankenstein and the subhuman 
monster he assembles from parts of human 
corpses added a new word to the English lan- 
guage: a Frankenstein is any creation that ulti- 
mately destroys its creator. No other work by 
Mrs. Shelley achieved the popularity or excel- 
lence of this first work, although she wrote four 
other novels, books of travel sketches, and mis- 
cellaneous tales and verse. One of her novels, 
The Last Man (1826), reveals her liberal social 
outlook; another, Lodore (1835), is a novelized 
autobiography. 

SHELLFISH, popular term for many aquatic an- 
imals not fishes in the sense in which the word 
fish is usually understood; these include oysters, 
clams and all mollusks, and crustaceans such as 
crabs and lobsters. See Crustacea; Mollusca. 
SHELTERBELT, wind barrier comprising trees 
and shrubs, employed as a means of protection 
for crops and for the prevention of soil erosion; 
see Conservation: Soil Conservation; Erosion: 
Soil Erosion ; Soils and Soil Management. 
SHELTON, city of Connecticut, in Fairfield 
Co., on the Housatonic R., about 8 miles n. of 
Milford. The city manufactures machinery, 
metal products, tools, silverware, textiles, 
sponge rubber, and clothing. Settled in 1697, 
Shelton was incorporated as a town in 1789 and 
chartered as a city in 1915. Pop, (1960) 18,190; 
(1970) 27,165. 

SHEM, in the Old Testament, the eldest son of 
Noah (q.v.), brother of Japheth (see Japhetides), 
and nephew of Canaan (q.v.). Counted among 
his descendents are the Hebrews, the Arabs 
(qq.v.), and the Aramaeans (see Aram). The des- 
ignation "Semite" is derived from his name. 
SHEMA. See Prayer, Jewish. 

SHENANDOAH, river of Virginia, formed by 
the junction of two headstreams, the North Fork 


and the South Fork, and flowing from the junc- 
tion 55 miles n.e. into the Potomac R. at Harpe^ 
Ferry, W. Va. It passes through a valley, called 
Shenandoah Valley, between the Blue Rid ^ 
and central Appalachian ranges. The Shenaf 
doah is not navigable. An important source d 
waterpower, the river contains several hydroe- 
lectric power installations. In the Civil War the 
valley of the Shenandoah was the scene of nu- 
merous battles, being successively occupied b 
the opposing armies and finally laid waste bv 
the Union general Philip Henry Sheridan (q.v.) 
in 1864-65. See Civil War, The American 
SHENANDOAH NATIONAL PARK, area of 
natural interest in Virginia, preserving the high- 
est and most scenic area of the Blue Ridge Mts 
(q.v.). Located in the n.w. part of the State, it ex- 
tends from Front Royal on the n. to Waynesboro 
on the s., a distance of approximately 75 mi.; the 
width varies from 2 mi. to 13 mi. Elevations of 
the mountains in the park vary from 600 ft. to 
4049 ft. above sea level, the height of Hawksbill 
Peak. Mountain streams, forming waterfalls at 
various levels, flow down into the hollows be- 
tween the spur ridges. On the mountain slopes 
and in the hollows, about a hundred varieties of 
trees and numerous species of wild flowers 
abound. The park is a wildlife sanctuary. Run- 
ning along the crest of the mountains, the entire 
length of the park, is the Skyline Drive, a 105-mi. 
scenic highway. The park also contains 200 mi. 
of excellent hiking trails, including 96 mi. of the 
famous Appalachian Trail (q.v.). The area was 
the scene of several skirmishes during the Civil 
War; see Civil War, The American. The park is ad- 
ministered by the National Park Service (q.v.). 
SHEOL. See Hell. 

SHEPARD, Alan Bartlett, Jr. (1923- ), Ameri- 
can astronaut, born in East Derry, N.H., and edu- 
cated at the United States Naval Academy. After 
his graduation and commission as an ensign in 
1944, Shepard's naval duties included service on 
a destroyer during World War II; naval flight 
training followed, and he was graduated from 
the Navy Test Pilot School, Patuxent River, Md., 
and from the Naval War College, Newport, R.I. 
As a pilot he performed tests in high-altitude 
flying, in-flight fueling, and landing on angled 
carrier deck. 

In 1959 Shepard was named as one of the first 
seven astronauts; see Astronaut. On May 5, 
1961, Shepard became the first American in 
space, riding the tiny Freedom VII capsule to an 
altitude of 115 mi. during a 15 min. suborbitai 
flight. Two years later, however, he was 
grounded with a serious ear condition. An oper- 
ation in 1969 proved successful, and in February, 
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1971 Captain Shepard was commander of the 
Apolio 14 moon mission, during which he spent 
a record 33.5 hr. on the surface of the moon. He 
resigned from the navy in 1974. See Astronau- 
tics: Man on the Moon . 

SHEPPARD, John, known as JACK SHEPPARD 
(1702-24), notorious British criminal, born in 
Stepney (now part of London), England. In 1724 
he committed a robbery almost daily in or about 
London. He was betrayed by an enemy, Jona- 
than Wild (1682?-1725), a disposer of stolen 
goods, and was apprehended by the police, 
tried, and condemned to death. Sheppard es- 
caped through the help of an accomplice Bess 
Lyon, known as "Edgeworth Bess". He was rear- 
rested and incarcerated in Newgate prison, Lon- 
don, but again managed to escape. Once more 
he was arrested, while drunk, and placed under 
a twenty-four-hour guard. He was hanged at Ty- 
burn. Sheppard's criminal career was the subject 
of a number of literary works, including A Nar- 
rative of A/I the Robberies , Escapes , Etc., of John 
Sheppard (1724), reputedly by the English novel- 
ist Daniel Defoe, and the novel Jack Sheppard 
(1839) by the British writer William Harrison 
Ainsworth (qq.v.). 

SHERATON, Thomas (1751-1806), British fur- 
niture designer, born in Stockton-on-Tees, Eng- 
land. Little is known of his life except that he 
began to work in London as a furniture designer 
about 1790. He appears to have lived all of his 
life in near poverty. Sheraton's reputation rests 
on his skills as a designer rather than as a cabi- 
netmaker. His designs often were eclectic, the 
best of them having a grace and simplicity that 
place him in the front rank of furniture design- 
ers. His late work, less classic and more elabo- 
rate, is not as highly regarded. He published 
several books, the most important of which is 
The Cabinet-Maker and Upholsterers' Drawing 
Book (4 vol., 1791-94), with explications and 
color plates that helped to popularize Shera- 
ton's design ideas. See Chair: Chairs in Modern 
Times; Furniture: 18th-Century England. 
SHERBROOKE, city of Canada, in Quebec 
Province and county seat of Sherbrooke Co., at 
the junction of the Saint Francis and Magog riv- 
ers, 80 miles e. of Montreal. It is a commercial 
center for the surrounding agricultural region. 
The principal manufactures are textiles, cloth- 
ing, rubber products, and mining machinery. 
The city has a largely French-speaking popula- 
tion, and the major educational institution is the 
French-language Universite de Sherbrooke, 
founded in 1954. The community was founded 
as Hyatt's Mills in 1794 by United Empire Loyal- 
ists, British subjects who remained loyal to the 


crown during the American Revolution (q.v.). It 
was renamed Sherbrooke in 1818 and was incor- 
porated as a city in 1875. Pop, (1976) 76,804. 
SHERIDAN, city in Wyoming, and county seat 
of Sheridan Co., at the confluence of Big Goose 
Creek and Little Goose Creek, 135 miles n. of 
Casper. Sheridan is principally a trading center 
for a farming, dairying, stock-raising, and coal- 
mining area. Other industries include a flour 
mill, a creamery, and sawmills. The city, which 
lies in a valley at the foot of the Bighorn Mts., is 
also a popular vacation resort. Numerous his- 
toric sites are located in the vicinity, including 
that of Fort Phil Kearney, built in 1866, and the 
Fetterman Massacre Monument, commemorat- 
ing American army officer William Judd Fetter- 
man (1833?— 66) and his command, who were 
killed on the site by Indians in 1866. Sheridan 
was founded in 1878 and incorporated in 1884. 
Pop. (1960) 11,651; (1970) 10,856. 

SHERIDAN, Philip Henry (1831-88), American 
army commander, born in Albany, N.Y., and 
educated at the United States Military Academy. 
He entered the Civil War (see Civil War, The 
American) as a captain in 1861 and a year later 
was a major general of volunteers. His able lead- 
ership of campaigns in Tennessee caused Gen- 
eral Ulysses Simpson Grant (q.v.), commander 
in chief of the Union forces, to appoint Sher- 
idan commander of cavalry in the Army of the 
Potomac in 1864. During May, 1864, Sheridan's 
cavalry cut rail communications about the Con- 
federate capital, Richmond, Va. From August to 
October, as commander of the Army of the 
Shenandoah, Sheridan drove the Confederate 
forces in Virginia out of the Shenandoah Valley; 
he then devastated the region to prevent it from 
being used to supply food for the Confederates. 
During the Shenandoah campaign he defeated 
forces under General Jubal Anderson Early (q.v.) 
at Winchester, Fisher's Mill, and Cedar Creek. 

Sheridan became a major general in the regu- 
lar army in 1864 and took part in the advance of 
Grant's army on Richmond in 1865. His victory 
at the Battle of Five Forks (q.v.) forced the Con- 
federate commander. General Robert E(dward) 
Lee (see under Lee), to evacuate the capital and 
withdraw to Appomattox. Sheridan cut off the 
Confederate line of retreat, and on April 9, Lee 
surrendered to Grant at Appomattox Court 
House. 

After the war Sheridan commanded American 
forces on the Mexican border (1865-67) and was 
appointed military governor of Texas and Loui- 
siana (1867). The severity of his administration 
in the latter office led President Andrew John- 
son (q.v.) to transfer him to the command of the 
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Department of Missouri. In 1884 Sheridan be- 
came commander in chief of the U.S. Army, and 
in 1888, shortly before his death, he attained the 
rank of general. He was author of Personal 
Memoirs (2 vol., 1888). 

SHERIDAN, Richard Brinsley (1751-1816), 
British dramatist, born in Dublin, Ireland, and 
educated at the University of Oxford. In 1775 
two comic works by Sheridan, a drama The Ri- 
vals and an opera The Duenna , were produced 
with great success at Covent Carden, London. 
The score for the opera was written by his fa- 
ther-in-law, the composer Thomas Linley 
(1732-95), with whom he purchased the Drury 
lane Theatre (q.v.) in London between 1776 and 
1778. From 1776 Sheridan served as manager of 
the theater and produced there several of his 
other witty comedies, among them The School 
for Scandal (1777) and The Critic (1779). Sheri- 
dan's work is thought to represent the finest de- 
velopment of the artificial comedy of manners 
in 18th-century England. His two major trade- 
marks were his incisively exaggerated characters 
and amusing twists of plot. From the name of a 
humorous character in the early play The Rivals 
derives the widely used term "malapropism", 
meaning the absurd misapplication of a long 
word. Sheridan's masterpiece is The School for 
Scandal , a series of gossipy but polished, fast- 
paced scenes exposing the foibles of fashion- 
able society. 

Sheridan became a member of Parliament in 
1780, undersecretary for foreign affairs in 1782, 
and secretary to the treasury in 1783. He later 
became a close advisor to the Prince of Wales, 
afterwards the British king George IV (q.v.). The 
playwright's parliamentary career was notable 
for his eloquent speeches made in opposition to 
the British war against the American colonies, in 


support of the new French republic, and in de- 
nunciation of the British colonial administrator 
Warren Hastings (q.v.), whose impeachment 
trial before Parliament lasted seven years. 
SHERIFF. See Marshals Service. 

SHERMAN, city in Texas, and county seat of 
Grayson Co., in the Red R. valley, 65 miles n. of 
Dallas. The city is the trading, distributing, and 
shipping center of a farming, stock-raising, and 
oil-producing region. The chief manufactures 
are textiles, electronic equipment, first aid sup- 
plies, and processed foods. Sherman is the site 
of Austin College, a Presbyterian school estab- 
lished in 1849; nearby is Perrin Air Force Base. 
Sherman was settled in 1849, incorporated as a 
town in 1854, and chartered as a city in 1895. 
Pop. (1960) 24,988; (1970) 29,061. 

SHERMAN, name of two brothers prominent 
in United States history. 

William Tecumseh Sherman (1820-91), mili- 
tary leader, born in Lancaster, Ohio, and edu- 
cated at the United States Military Academy. He 
served for a time in Florida in engagements 
against the Seminole Indians and was adjutant- 
general to General Persifor Frazer Smith (1798— 
1858) at the end of the Mexican War (q.v.); see 
also Seminole Wars. In 1853 he resigned from the 
army, having become a partner in a banking 
firm in San Francisco, Calif. He was president of 
a military college in Alexandria, La. (now Louisi- 
ana State University) from 1859 to the beginning 
of 1861, when Louisiana seceded from the 
Union. At the outbreak of the Civil War (see 
Civil War, The American) in 1861, he offered his 
services to the Union Army and was put in com- 
mand of a volunteer infantry regiment, becom- 
ing a brigadier general of volunteers after the 
first Battle of Bull Run; see Bull Run, Battle of. 
Sherman led a division at the Battle of Shiloh 
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(April 6-7, 1862) and was rewarded for his part 
in the victory by being promoted to major gen- 
era! of volunteers. Later that year he failed in an 
attempt (Dec. 27-29) to seize the Confederate 
stronghold of Vicksburg, on the Mississippi R., 
but in 1863 he fought under the Union general 
Ulysses Simpson Grant (q.v.) in the campaign 
that ended in the capture of that city in July; see 
Vicksburg, Campaign of. He was given command 
of the Army of the Tennessee in the fall of 1863 
and fought in the Battle of Chattanooga; see 
Chattanooga, Battle of. 

In 1864 Sherman was made supreme com- 
mander of the armies in the West and was or- 
dered to move against Atlanta, Ga. During the 
opening months of the campaign, he lost the 
Battle of Kennesaw Mountain, and he did not 
capture Atlanta until almost three months later, 
on Sept. 1; see Kennesaw Mountain, Battle of. 
After ordering the burning of the military re- 
sources of the city, he launched his most cele- 
brated military action, known as Sherman's 
march to the sea, in which, with about 60,000 
picked men, he marched from Atlanta to Savan- 
nah, Ga., on the Atlantic coast. Along the way 
the men lay waste the intervening territory and 
severed the Confederate government at Rich- 
mond, Va., from its western States. Sherman 
next set out to join forces with Grant, who was 
moving southward toward Richmond. After 
three months of fighting, Sherman reached Ra- 
leigh, N.C., where he was in a position to com- 
plete the encirclement of Richmond and its 
defending forces, led by the Confederate com- 
mander in chief Robert E(dward) Lee (see under 
Lee). Following Lee's surrender on April 9, the 
Confederate army confronting Sherman surren- 
dered to him at Raleigh, on April 17. 


After the war Sherman was commissioned 
lieutenant general in the regular army and, fol- 
lowing the inauguration in 1869 of Grant as 
President, he was promoted to the rank of full 
general and given command of the entire U.S. 
Army. He published his Memoirs in 1875 and re- 
tired in 1883. The famous phrase "war is hell" is 
attributed to Sherman. 

John Sherman (1823-1900), statesman, born in 
Lancaster, Ohio, and admitted to the Ohio bar 
in 1844. He was a member of the Congress of 
the United States from 1855 to 1877, first in the 
House of Representatives and after 1861 in the 
Senate, from which he retired to become secre- 
tary of the treasury under President Rutherford 
Birchard Hayes (q.v.). In 1881, Sherman returned 
to the Senate, where he served until 1897. He 
was author of the Sherman Silver Purchase Act 
of 1890, which provided for the monthly pur- 
chase of silver bullion by the government and 
the issuing of treasury notes based upon it, and 
the Sherman Antitrust Act (q.v.) of 1890, which 
forbade combinations, or monopolies, in re- 
straint of trade; see Monopoly and Competition. 
In 1897 he became secretary of state under Pres- 
ident William McKinley (q.v.), but he resigned 
shortly after the outbreak of the Spanish-Ameri- 
can War (q.v.) because of ill health. He was the 
author of Recollections of Forty Years in the 
House , Senate , and Cabinet (2 vol., 1895). 
SHERMAN, James Schooicraft (1855-1912), 
American statesman and lawyer, born near 
Utica, N.Y., and educated at Hamilton College. 
He was admitted to the bar in 1879. Sherman 
was mayor of Utica (1884—85) and served ten 
terms as a Republican member of the United 
States House of Representatives (1887-91 and 
1893-1909). In 1908 he was elected Vice-Presi- 
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dent of the United States. Sherman served until 
1912 with President William Howard Taft (q.v.). 
He was renominated, but died in office a few 
days before the election. 

SHERMAN, Roger (1721-93), American jurist 
and statesman, a signer of the Declaration of In- 
dependence (q.v.), born in Newton, Mass. Sher- 
man was a shoemaker in early life. In 1743 he 
moved to New Milford, Conn., where he stud- 
ied law. He served several terms in the Con- 
necticut legislature between 1755 and 1766. In 
1766 he was appointed a judge of the superior 
court of Connecticut and elected to the Con- 
necticut senate. He was a member of the Conti- 
nental Congress (q.v.) and served on the Com- 
mittee of Five appointed to prepare a draft of 
the Declaration of Independence. Sherman also 
helped write the Articles of Confederation 
(q.v.). From 1784 until his death he was mayor of 
New Haven. His contemporaries considered 
him a master in the handling of legislation. In 
1787 he was a member of the Federal Constitu- 
tional Convention at Philadelphia; see Constitu- 
tion of the United States: The Constitutional 
Convention. He also served in the United States 
House of Representatives from 1789 to 1791 and 
in the United States Senate from 1791 to 1793. 
SHERMAN ANTITRUST ACT, basic Federal 
enactment regulating the operations of corpo- 
rate trusts, passed by Congress in July, 1890, 
through the efforts of the United States Senator 
John Sherman (see under Sherman) of Ohio. It 
declared illegal "every contract, combination in 
the form of trust or otherwise, or conspiracy, in 
restraint of trade or commerce among the sev- 
eral States, or with foreign nations". Criminal 
penalties were provided for violators of the law, 
and aggrieved persons were entitled to recover 
three times the amount of losses suffered as a 
result of the violation. The Sherman Act has 
been amended and supplemented by several 
subsequent enactments, notably the Clayton 
Antitrust Act (q.v.) of 1914. See Monopoly and 
Competition; Trusts. 

SHERRINGTON, Sir Charles Scott (1857- 
1952), British physiologist, born in London, Eng- 
land, and educated at the University of Cam- 
bridge. He served as professor of physiology at 
the University of Liverpool from 1895 to 1913, at 
the Royal Institution of Great Britain from 1914 
to 1917, and thereafter until 1936 at the Univer- 
sity of Oxford. Sherrington is best known for his 
physiological studies of the nervous system, 
which include investigations of the regenera- 
tion of nervous tissue and the role of the neuron 
in the functioning of the nervous system (q.v.). 
As a result of these investigations with the Brit- 


ish physiologist Edgar Adrian (q.v.), he shared 
the 1932 Nobel Prize in medicine and physio* 
ogy. From 1920 to 1926 Sherrington was pru- 
dent of the Royal Society, and in 1924 was 
elected a member of the Order of Merit Hi' 
works include The Integrative Action of the 
Nervous System (1906), Mammalian Physiology 
(1916), and Man on His Nature (1941) ~ 

'S HERTOGENBOSCH (Fr. Bois-le-Duc), citv 
in the Netherlands, and capital of North Brabant 
Province, at the confluence of the Dommel ana 
the Aa rivers, 13 miles n.e. of Tilburg. The princi- 
pal industries include shipbuilding and the 
manufacturing of bicycles, cigars, and food 
products. 'S Hertogenbosch contains several no- 
table medieval buildings, including the 15th- 
century Cathedral of Saint John and a 16th-cen- 
tury town hall. It was founded by the dukes of 
Brabant and was chartered as a city in 1184. Pop 
(1972 est.) 85,193. "" 

SHERWOOD, Robert Emmet (1896-1955), 
American dramatist, born in New Rochelle, N.Y., 
and educated at Harvard University. He held ed- 
itorial positions with the magazines Vanity Fair 
(1919-20) and Life (1920-28) before establishing 
himself as a popular playwright. His most im- 
portant plays include Waterloo Bridge (1929), 
The Petrified Forest (1935), Idiot's Delight (1936; 
Pulitzer Prize, 1936), Abe Lincoln in Illinois 
(1938; Pulitzer Prize, 1939), and There Shall Be 
No Night (1940; Pulitzer Prize, 1941). During 
World War II Sherwood served as overseas di- 
rector of the Office of War Information and was 
a speech writer for United States President 
Franklin Delano Roosevelt (q.v.). The motion 
picture The Best Years of Our Lives , for which 
he wrote the screen play, won the Academy 
Award in 1946. Among his other works is the bi- 
ographical study Roosevelt and Hopkins (1948; 
Pulitzer Prize, 1949). He received the gold medal 
for drama of the National Institute of Arts and 
Letters in 1941 and the Bancroft Prize for distin- 
guished writing in American history in 1949. 
SHERWOOD FOREST, Great Britain, stretch 
of hilly country in the w. of Nottinghamshire, 
England, lying between Nottingham and Work- 
sop, and extending about 20 mi. from n. to s. and 
5 to 9 mi. from E. to w. It was formerly a royal for- 
est and is associated in tradition with the leg- 
endary English outlaw Robin Hood (q.v.). Of the 
original forest, only a few wooded areas remain. 
About 12,500 acres, mostly of pine, are now 
under national ownership. 

SHETLAND ISLANDS, Great Britain, archipel- 
ago in the North Atlantic Ocean, constituting 
Zetland County, Scotland, about 50 miles n.e. of 
the Orkney Islands. The archipelago consists of 
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about 100 rugged islands and islets, of which 
on ; v 19 are inhabited. Mainland, which is about 
50 mi. long, is the largest of the group. Other 
Important islands are Yell, Unst, Fetlar, Whalsay, 
Bressay, Muckle Roe, and Fair Isle. Lerwick, on 
Mainland Island, is the county administrative 
center and the largest town. The chief industry 
is fishing, and the islanders also raise cattle and 
sheep and cultivate crops for their own use. 
Principal exports are the famous Shetland 
ponies, and the wool, knitwear, and hosiery that 
is manufactured by the women. In the 8th and 
9th centuries the Shetland Islands were invaded 
by the Norsemen (q.v.), who ruled them until 
1472 when they were added to the domains of 
the kings of Scotland. In November, 1939, the 
islands were the target for the first German air 
raids on Great Britain in World War II. Because 
of lack of industry and high unemployment, 
each census since 1871 has shown a new de- 
cline in population on the islands. Area, 550.5 
sq.mi.; pop. (1971) 17,327. 

SHIELD BUG. See Stinkbug. 

SHIH HUANG Tl, sometimes CHIN SHIH 
HUANG Tl (259-210 b.c.), Chinese emperor 
(221-210 B.C.). In 246 b.c, he succeeded under the 
name of Cheng to the throne of the Chinese 
feudal state of Ch'in. Cheng subjugated the 
other feudal states into which China was di- 
vided at that time and in 221 b.c. declared him- 
self the sole master of China, assuming the title 
of Shih Huang Ti, or first emperor, and estab- 
lishing the Chin imperial dynasty. The feudal 
system was abolished, and the whole country as 
it existed then was divided into thirty-six (later 
forty-two) provinces. Reputedly on the advice 
of his minister of state Li Ssu (d. 208 b.c.), he de- 
creed that all books that disagreed with Ch'in 
theories of history and philosophy should be 
burned. The emperor also placed the economy 
and the defense of the empire under central- 
ized control, constructed roads and canals, and, 
to protect the country from the inroads of the 
nomadic Huns (q.v.), he built the major portion 
of the Great Wall (q.v.) of China. See China, Peo- 
ple's Republic of: History: Creation of the Empire: 
The Ch'in Dynasty. 

SHIHKIACHWANG, city in the People's Re- 
public of China, and capital of Hopei Province, 
about 160 miles s.w. of Peking. The city is a 
major railroad junction and terminal and an im- 
portant trade and manufacturing center. Cotton 
mills and factories for processing agricultural 
products and manufacturing chemicals and ma- 
chinery have contributed to the city's economic 
growth. The advent of railroads in the first half 
of the 20th century transformed Shihkiachwang, 


a smail farm village, into a large industrial city. 
The Chinese Communist government encour- 
aged business expansion in Shihkiachwang after 
it came into power in 1949. Shihkiachwang was 
the administrative center of southern Hopei 
Province from 1956 to 1967, when it superseded 
Tientsin as capital of the entire province. Pop. 
(1970 est.) 1,500,000. 

SHIiTES (Ar. ShVah , "the party of AM"), prom- 
inent Muslim sect that arose in Persia (now Iran) 
in the 7th century and effected the first and 
most important schism in Islam (q.v.). See Mus- 
lim Sects, 

SHIKOKU, smallest of the four main islands of 
Japan, s. of the island of Honshu and e. of the 
island of Kyushu, between the Inland Sea and 
the Pacific Ocean. Shikoku, which is 140 mi. 
long and between 30 and 95 mi. wide, is heavily 
forested and mountainous. The highest peak is 
Mt. Ishizuchi (6499 ft.). The chief products of 
the island are fruit, rice, tobacco, and soybeans. 
The most important industries are fishing, lum- 
bering, and paper manufacturing. Matsuyama 
and Takamatsu (qq.v.) are the principal cities. 
Area, 7247 sq.mi.; pop. (1971) 3,910,000. 
SHILOH, in the Old Testament, town of the 
tribe of Ephraim (q.v.), mentioned as the first 
permanent resting place of the Tabernacle 
(q.v.), the home in the 11th century b.c. of the 
judges Eli and Samuel (q.v.), and long the reli- 
gious center of ancient Israel. Shiloh was de- 
stroyed by the Philistines (q.v.) about 1050 B.c.; 
the site, called Seilun, is 20 miles n. of Jerusalem, 
in what is now Jordan. 

SHILOH, BATTLE OF, or BATTLE OF PITTS- 
BURG LANDING, battle of the American Civil 
War (see Civil War, The American). It takes the 
name Shiloh from that of a meetinghouse, 3 mi. 
from Pittsburg Landing, that is on the Tennessee 
R., 9 miles n. of Savannah, Tenn. Here on April 
6, 1862, a Confederate army of 40,000 men under 
General Albert Sidney Johnston surprised and 
attacked a Union army of 45,000 men under the 
command of General Ulysses Simpson Grant 
(qq.v.). During the battle, which lasted from 
dawn to dusk and was one of the most desper- 
ate of the war, the Union troops were steadily 
driven back, but Johnston was killed, and his 
successor, General Pierre Gustave Toutant de 
Beauregard (q.v.), ordered operations sus- 
pended a few hours later. The following day 
Grant, with 25,000 reinforcements under Gen- 
eral Don Carlos Buell (1818-98), attacked the 
Confederates and forced them to withdraw to 
Corinth. Thus Grant regained all the ground he 
had lost, and the two-day battle ended without 
a conclusive victory for either side. Casualties 
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numbered more than 10,000 in each army. A na- 
tional military park and cemetery commemorat- 
ing the battle are located at Shiloh; see National 
Park Service. 

SHIMIZU, city and port of Japan, in Shizuoka 
Prefecture, on Honshu Island, on Suruga Bay, at 
the mouth of the Tomoe R., 7 miles n.e. of Shizu- 
oka. A port protected by the Miho Peninsula, on 
the Tokaido railroad, it is in a rice-growing area 
and exports tea, mandarin oranges, canned and 
frozen fish, and plywood. Beach resorts are in 
the suburbs, and the Ryugeji Temple is to the s. 
Pop. (1970) 234,966. 

SHIMONOSEKI, city and port of Japan, in 
Yamaguchi Prefecture, at the s.w. extremity of 
Honshu Island, opposite the city of Kitakyushu 
on Kyushu Island, to which it is connected by 
railroad and highway tunnels. Shimonoseki is a 
major fishing port and has important industries, 
including shipyards, engineering works, metal- 
works, chemical plants, textile mills, and can- 
neries. The principal tourist attraction is the 
Shinto shrine dedicated to the Japanese child 
emperor Antoku (1178-85). Shimonoseki, which 
was previously known as Akamagaseki and pop- 
ularly called Bakan, was the scene of the signing 
of the treaty ending the Sino-Japanese War of 
1894-95. Pop. (1970) 258,425. 

SHINGLES, in medicine. See Herpes. 

SHINN, Everett. See American Painting: 20th 
Century. 

SHINNECOCK, tribe of North American Indi- 
ans of Algonquian (q.v.) stock, who were native 

Shinto priests, wearing traditional robes, perform a rit- 
ual prayer ceremony. upi 


to Long Island, N.Y. After 1788, many Shirsne- 
cock formed the Brotherton band with neigh- 
boring Algonquian tribes and settled on land 
given to them in present-day Oneida County 
N.Y. In 1833 they moved to Wisconsin, where 
they were absorbed into the local population. A 
small number of Shinnecock remained on Long 
Island, and about 150 of their descendants live 
near Southampton. 

SHINTO (Jap., "the way of the gods"), Japa- 
nese cult and religion, originating in prehistoric 
times, and occupying an important national po- 
sition for long periods in the history of Japan 
particularly in recent times. During the early pe- 
riod of its existence the body of religious belief 
and practice called Shinto was without a name 
and had no fixed system of dogma, moral pre- 
cepts, or sacred writings. Worship centered 
about a vast pantheon of spirits, or kami (jap. 
kami, "god"), mainly nature divinities personify- 
ing aspects of the natural world, such as the sky, 
the earth, heavenly bodies, and storms. Rites in- 
cluded prayers of thanksgiving; offerings of val- 
uables, such as swords and armor, and espe- 
cially cloth; and ablutionary purifications from 
crime and defilement. See Religion: Primitive 
Religions. 

In the late 6th century a.d., the name "Shinto" 
was created for the native religion to distinguish 
it from Buddhism and Confucianism (qq.v.), 
which had been introduced from China. Shinto 
was rapidly overshadowed by Buddhism, and 
the native gods were generally regarded as man- 
ifestations of Buddha (q.v.) in a previous state of 
existence. Buddhist priests became the custodi- 




ans of Shinto shrines and introduced their own 
ornaments, images, and ritual. At the end of the 
8th and the beginning of the 9th century, the 
celebrated japanese teacher Kukai, or (posthu- 
mously) Kobo Daishi (774-835), established a 
doctrine uniting Buddhism and Shinto under 
the name of Ryobu Shinto (Jap., "the Shinto of 
two kinds"). In the new religion, Buddhism 
dominated Shinto; and elements were adopted 
from Confucianism. The ancient practice of 
Shinto proper virtually disappeared and was 
maintained only at a few great shrines and in 
the imperial palace, although the emperors 
themselves had become Buddhists. The distinc- 
tively Shinto priests became fortunetellers and 
magicians. 

Beginning in the 18th century, Shinto was re- 
vived as an important national religion through 
the writings and teachings of a succession of 
notable scholars, including Mabuchi (1697?- 
1769), Norinaga Motoori (1730-1801), and Atsu- 
tane Hirata (1776-1843). Motivated by national- 
istic sentiments that took the form of reverence 
for japanese antiquity and hatred for ideas and 
practices of foreign origin, these men prepared 
the way for the disestablishment of Buddhism 
and the adoption of Shinto as the state religion. 
In 1867 the shogunate was overthrown and the 
emperor was restored to the head of the gov- 
ernment. According to revived Shinto doctrine, 
the sovereignty of the emperor was exercised by 
divine right through his reputed descent from 
the sun goddess Amaterasu Omikami, who is 
considered to be the founder of the Japanese 
nation. Concomitant beliefs included the doc- 


The inner gate of the Yasukuni Shrine , Tokyo, a na- 
tional sanctuary dedicated to the soldiers who died in 
battle for Japan. Japan Information Service 

trines that the Japanese were superior to other 
peoples because of their descent from the gods, 
and that the emperor was destined to rule over 
the entire world. Until the defeat of Japan in 
World War II, these beliefs were of the utmost 
importance in assuring popular support for the 
military expansion of the Japanese Empire. See 
Japan: History. 

Modem Shinto. Before 1946 Shinto took two 
forms: State, or Shrine, Shinto, a patriotic na- 
tionalistic cult, identified with and financially 
supported by the imperial government; and Sec- 
tarian Shinto, a general term for a number of 
sects founded by private persons and based on 
various interpretations of traditional Shinto. 
State Shinto, as the official government cult, 
theoretically embodied the religious beliefs of 
the entire Japanese people, and the number of 
its adherents was counted as the total popula- 
tion of the empire. The cult centered about a 
great profusion of shrines in all parts of the 
country, ranging from small wayside chapels 
commemorating local spirits and families to 
great national sanctuaries, such as the Yasukuni 
shrine, Tokyo, dedicated to the spirits of sol- 
diers who had died in battle for Japan. In 1946, 
during the American occupation of Japan fol- 
lowing World War II, the cult was completely 
separated from the state by order of General 
Douglas MacArthur (q.v.), supreme commander 
for the Allied Powers. Government financial 
support of State Shinto was eliminated, the 
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former practice of teaching cult doctrines in the 
schools was abolished, and the use of Shinto 
symbols for nationalistic purposes was forbid- 
den. At the same time the emperor issued a 
statement renouncing all claims to divinity. 

Sectarian Shinto, a religion of the same status 
as Buddhism and Christianity (q.v.), was unaf- 
fected by these changes. At the present time it 
comprises thirteen major and numerous minor 
sects. The principal sects are divided into five 
main groups: those that continue with little 
modification the traditions of ancient Shinto; 
those that emphasize adherence to Confucian 
ethics; those that are predominantly devoted to 
faith healing; those that practice the worship of 
mountains; and those that are primarily devoted 
to purification rites. In the late 1960's the vari- 
ous Shinto sects had about 67,750,000 followers. 
There are approximately 185,000 priests and 
teachers in these sects and more than 80,000 
Shinto shrines. One of the best and most recent 
works on the subject is Shinto: The Way of 
Japan (1965) by the American educator and cler- 
gyman Floyd H. Ross (1910- ). A.W.W. 

SHIPPING, operation and management of ves- 
sels engaged in the commercial transportation 
by water of passengers and goods in domestic 
and international trade. 

TRADE ROUTES 

Shipping services are distributed among eight 
major trade routes linking principal geographic 
areas. 

The North Atlantic route is the most impor- 
tant in terms of volume of cargo, value of goods, 
and number of passengers. This route connects 
Atlantic ports of western Europe with those of 
eastern North America. The largest, fastest, and 
most luxurious passenger ships, as well as hun- 
dreds of cargo vessels, are employed on the 
North Atlantic route. 

The Mediterranean-Asian, or Suez Canal 
(q.v.), route, serving most of the land area of the 
world and a major part of its population, is sec- 
ond in importance. It links the Americas and Eu- 
rope to East Africa, India, Indonesia, China, 
Japan, and Australia by the Mediterranean Sea 
and the Suez Canal. 

The Panama Canal (q.v.) route reduces the 
shipping distance between the coast of Europe 
and the west coasts of North and South Amer- 
ica. Traffic between the Atlantic seaboard of the 
United States and Australia, China, and Japan 
often uses the Panama rather than the Suez 
route. 

Other routes include the South African, con- 
necting the Atlantic ports of Europe and the 
Americas with the ports of Africa; the South 


American, linking the Atlantic coasts of Huron, 
and North America to Brazil, Uruguay, and C 
gentina; the Caribbean route, connecting Eu- 
rope and North America with the Caribbean 
countries; and the western North American! 
western South American route, linking the Pa- 
cific coasts of North and South America. In ad- 
dition, the North Pacific route connects the P a ! 
cific coasts of Canada and the U.S. to Japan and 
China, and the South Pacific route links the Pa- 
cific coasts of the U.S. and Canada to New Zea- 
land and Australia. 

Coastwise Shipping. Technically, coastal ship- 
ping is conducted within 20 mi. of the shore- 
line, but in practice ship lanes often extend 
beyond that distance, for reasons of economy 
and safety of operation. In the U.S., coastal ship 
ping is conducted along the Pacific, Atlantic, 
and Gulf coasts. Under the restriction known as 
cabotage, the U.S. and many other nations per- 
mit only vessels registered under the national 
flag to engage in coastal trade. Among many 
small European countries cabotage does not 
apply, and short international voyages are com- 
mon. A special feature of coastal shipping in the 
U.S. is the trade between the Pacific coast and 
the Atlantic and Gulf coasts. Vessels engaged in 
this trade traverse the open sea and utilize the 
Panama Canal; however, they are covered by 
cabotage laws. 

Great Lakes Shipping. In 1972 a fleet of more 
than 360 American and Canadian ships was en- 
gaged in the movement of bulk cargoes on the 
Great Lakes (q.v.). In the same year more than 

84.000. 000 tons of iron ore and about 26,700,000 
tons of grain were transported over Great Lakes 
routes. The Saint Lawrence Seaway (q.v.), which 
was opened in 1958, enables oceangoing ships 
to reach Great Lakes ports. Traffic through the 
seaway system in 1972 totaled more than 

52.000. 000 tons of U.S. and Canadian traffic and 
some 20,465,000 tons of foreign traffic. Of the 
total, oceangoing ships carried 33 percent and 
lakers 67 percent. 

Inland-Waterways Operations. The inland 
waterways of the U.S. have an aggregate length 
of about 25,380 mi. In 1974 about 4300 self-pro- 
pelled towboats and tugs, and 18,000 barges and 
scows were in operation on the waterways. In 
1972 about 597,255,000 tons of cargo were trans- 
ported. In Europe a similar network of canals 
and rivers provides an economical method of 
moving goods; see Canal. A close relationship 
exists between deep-sea and inland-waterway 
shipping because millions of tons of cargo are 
transshipped between inland points along the 
waterways and overseas ports. This relationship 


318 



jhe body of a trailer 
'ruck a cargo container , 
)s hoisted aboard the nu- 
clear merchant ship Sa- 
vannah before a voyage 
10 Europe. American Export 
Isbrandtsen Lines, inc. 



is expected to grow closer as lighter-aboard- 
ship and barge-aboard-ship operations became 
common; see Vessel Types and Tonnage , below. 
NATURE OF THE SHIPPING INDUSTRY 
Shipping is a private, highly competitive service 
industry. The activity of the industry is divided 
into several categories, namely, liner service, 
tramp shipping, industrial service, and tanker 
operation. 

Liner Service. Liner service consists of the reg- 
ularly scheduled operation of ships between 
designated ports on fixed routes. Cargoes are 
accepted under a contract known as a bill of 
lading, issued by the ship operator to the ship- 
per. 

Passenger fares are established according to 
the amount and quality of the service provided 
the traveler and vary with the age, size, speed, 
and appointments of the ship. Freight rates are 
established on the basis of a thorough study of 
the characteristics of the various commodities 
carried on each route. The rates are listed in a 
so-called freight tariff, from which shippers may 
determine the charges for transporting their 
goods. 

Competition in liner service is regulated gen- 
erally by agreements, known as conferences, 
among the shipowners. These conferences sta- 
bilize conditions of competition and set passen- 
ger fares or freight rates for all members of the 
conferences. In the U.S., steamship conferences 
are supervised by the Federal Maritime Com- 
mission in accordance with the Shipping Act of 
1916. Rate changes, modifications of agree- 
ments made by the conferences, and other joint 
activities must be approved by the commission 
before the regulations become effective. Re- 
bates or other measures designed to eliminate 


or prevent competition are prohibited by law. 
Tramp Shipping. Tramps, known also as gen- 
eral-service ships, maintain neither regular 
routes nor regular service. Usually tramps carry' 
shipload lots of the same commodity for a sin- 
gle shipper. Such cargoes generally consist of 
bulk raw or low-value material, such as grain, 
ore, or coal, for which inexpensive transporta- 
tion is required. About 30 percent of U.S. for- 
eign commerce is carried in tramps. 

Tramps are classified on the basis of employ- 
ment rather than of ship design. The typical 
tramp operates under a charter party, that is, a 
contract for the use of the vessel. 

The center of the chartering business is the 
Baltic Exchange in London, England, where bro- 
kers representing shippers meet with ship- 
owners or their representatives to arrange the 
agreements. Freight rates fluctuate according to 
supply and demand: when cargoes are fewer 
than ships, rates are low. Charter rates are also 
affected by various other factors, such as crop 
failures, threats of war, and other political crises. 

Charter parties are of three kinds, namely the 
voyage charter, the time charter, and the bare- 
boat charter. The voyage charter, the most com- 
mon of the three, provides transport for a single 
voyage, and designated cargo between two 
ports in consideration of an agreed fee. The 
charterer provides all loading and discharging 
berths and port agents to handle the ship, and 
the shipowner is responsible for providing the 
crew, operating the ship, and assuming ail costs 
in connection with the voyage, unless an agree- 
ment is made to the contrary. The time charter 
provides for lease of the ship and crew for an 
agreed period of time. The time charter does 
not specify the cargo to be carried, but places 
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A lighter carrying barrels of lubricating oil in the Kill 
van Kull, a channel leading into the Upper New York 
Bay. Such lighters can be loaded aboard newly devel- 
oped vessels called lighter-aboard ship (LASH), which 
can deliver them to any port without the need for 
berthing. Standard Oil Co. (N.J.) 

the ship at the disposal of the charterer, who 
must assume the cost of fuel and port fees. The 
bareboat charter provides for the lease of the 
ship to a charterer who has the operating organ- 
ization for complete management of the ship. 
The bareboat charter transfers the ship, in all 
but legal title, to the charterer, who provides the 
crew and becomes responsible for all aspects of 
its operation. 

The leading tramp-owning and tramp-operat- 
ing nations of the world are Norway, Great Brit- 
ain, the Netherlands, and Greece. The carrying 
capacity of a typical, modern, well-designed 
tramp ship is about 12,000 tons deadweight 
(dwt.), that is, when it is fully loaded with fuel, 
water, stores, and cargo; its speed is about 15 
knots. The recent trend is toward tramps of 
30,000 dwt., without much increase in speed. 
Industrial Carriers. Industrial carriers are ves- 
sels operated by large corporations to provide 
transportation essential to the processes of 
manufacture and distribution. These vessels are 
run to ports and on schedules determined by 
the specific needs of the owners. The ships may 
belong to the corporations or may be chartered. 
For example, the Bethlehem Steel Corporation 
maintains a fleet of Great Lakes ore carriers, a 
number of specialized ships that haul ore from 
South America to Baltimore, Md., and a fleet of 
dry-cargo ships that transports steel products 
from Baltimore to the Pacific coast; the Standard 


Oil Company of New Jersey maintains large 
fleets of deep-sea tankers, towboats, and river 
barges to carry petroleum to and from refin- 
eries. 

Tanker Operation. All tankers are private or 
contract carriers. In 1973 some 34 percent of the 
world tanker fleet, which aggregates about 
200, 000,000 dwt., was owned by oil companies; 
the remaining tonnage belonged to independ- 
ent shipowners who charter their vessels to the 
oil companies. So-called supertankers, which 
exceed 100,000 tons dwt., are employed to 
transport crude petroleum from the oil fields to 
refineries. The refined products, such as gaso- 
line, kerosene, and lubricating oils, are distrib- 
uted by smaller tankers, generally less than 
30,000 dwt., and by barges. See Petroleum: 
Transportation. 

VESSEL TYPES AND TONNAGE 

Merchant ships are classified as passenger car- 
riers, cargo ships, and tankers. 

Passenger Carriers. These ships fall into three 
categories, depending on a combination of size, 
speed, and carrying capacity. The fastest and 
largest ships are the transatlantic superliners. 
Vessels in this category are more than 900 ft. 
long, have a gross tonnage in excess of 50,000, 
carry 2000 or more passengers, and maintain 
precise schedules across the North Atlantic 
Ocean. In the late 1960's only three such ships 
were in service: the United States , an American 
vessel, which had a top speed of 42 knots, or 
more than 48 land m.p.h., and was retired from 
service in 1970; the British-owned Queen Eliza- 
beth , which was retired in 1969; and the French- 
owned France, the longest ship in the world. 
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The British superliner Queen Elizabeth U made 
Its maiden voyage in 1969. 

Next in order are the express liners, which 
range from 20,000 to 50,000 gross tons and have 
space for 750 to 1500 passengers. These vessels 
also operate on fixed schedules and depend 
mainly on passengers for revenue. Express liners 
operate on many of the routes linking the vari- 
ous ports of the world and in the cruise trade. 

The third category is the combination passen- 
ger-cargo ship, which ranges in size from about 
10,000 to 20,000 gross tons and carries from 50 to 
500 passengers. Cargo provides the major por- 
tion of the earnings of these vessels. 

Cargo Ships. These carriers are divided into 
two major categories, namely, cargo liners and 
tramps. Cargo ships carry packaged goods, unit- 
ized cargo (cargo in which a number of items 
are consolidated into one large shipping unit for 
easier handling), and limited amounts of grain, 
ore, and liquids such as latex and edible oils. A 
few passengers are accepted on some cargo lin- 
ers. In recent years specialized ships have been 
designed and built to carry certain types of 
cargo, for example, automobiles or grain. 
Container Ships. In the late 1950's container 
ships set the pattern for technological change in 


cargo handling and linked the trucking industry 
to deep-sea shipping. These highly' specialized 
ships carry large truck bodies and can discharge 
and load in one day, in contrast to the ten days 
required by conventional ships of the same size. 
The container ship began its rapid development 
in 1956, when Sea Land Service commenced op- 
erations between New York City and Houston, 
Texas. By 1973 the U.S. merchant fleet was oper- 
ating 129 partial or full container ships. Early op- 
erations were solely domestic, but by the early 
1970's foreign development had moved rapidly, 
particularly in the North Atlantic trades. 
Barge-Aboard Ship or Lighter-Aboard Ship. This 
ship, also called seabee (sea barge) or LASH 
(lighter-aboard ship), is an evolutionary devel- 
opment of the containership. Contracts for such 
ships, 875 ft. long, with a 106-ft. beam, an ap- 
proximate capacity of 20,000 dwt., and a 20-knot 
speed, were approved in 1967, and the ships 
were in operation in the early 1970's. They are 
capable of carrying about thirty-eight barges, or 
up to 1600 containers, or a combination of con- 

Oceangoing ships are loaded with automobiles at De- 
troit , Mich., 7 000 mi. inland, a port on the Saint Law- 
rence Seaway. In the background is the Ambassador 
Bridge, linking Detroit and Windsor, Ontario. 

Detroit Convention & Tourist Bureau 
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tainers and barges. Their design enables them to 
deliver cargo to developed or undeveloped 
ports, without the need for berthing. 

Bulk Carriers. Bulk carriers suitable for dry cargo 
also began to increase in size. Ships of 60,000 
dwt. were common in the 1960'$. In 1972 there 
were 147 bulkers of 100,000 to 200,000 tons and 
14 bulkers of 200,000 to 300,000 tons. 

Tankers. Tankers are designed specifically to 
carry cargoes of petroleum or other liquids. 
Until 1940 the typical tanker was a vessel of 
about 10,000 to 12,000 dwt., with a speed of 10 
knots. During World War II the U.S. government 
designed and built 544 so-called T-2 tankers, 
which had a deadweight of about 16,500 tons 
and a speed of 14 x / 2 knots. The prototype of the 
supertanker was the Phoenix , of 23,910 dwt., 
built in 1944 in Norfolk, Va. Supertankers have a 
capacity exceeding 30,000 dwt. 

Specialized tankers transport molasses, wine, 
liquefied petroleum gas, liquid chemicals, or re- 
frigerated products. A new type of ship, the 
combination ore-and-oil carrier, is designed to 
transport alternate cargoes of petroleum and 
iron ore. In the early 1970's more than 200 such 
ships were in service. At the same time, the liq- 
uefied natural gas (L.N.G.) carrier became a sig- 
nificant factor in shipbuilding. In 1972 the U.S. 
had on order nearly 50 tankers and L.N.G. car- 
riers. The U.S. shipyards dominated the world 
market for construction of offshore oil-drilling 
rigs and platforms. 

Mammoth Tanker. Tankers of more than 

100.000- dwt. capacity entered the world fleet in 
1959, when the Universe Apollo was built in 
Japan. By 1972 some 440 tankers of 100,000 dwt. 
or over were operating or on order. The world's 
largest ship, the 477,000-dwt. tanker Globtik 
Tokyo, designed to carry 130,000,000 gal. of 
crude oil, was launched at Kure, Japan, in 1972; 
other mammoth tankers were under con- 
struction. Plans were being considered for 

500.000- ton ners, and a tanker of 1,000,000 dwt, 
was considered feasible. Because of their deep 
draft and overall size, such ships cannot traverse 
the interocean canals, such as the Panama 
Canal. It is necessary and less expensive for 
these ships to take the long routes around Africa 
and South America with full loads. 

In 1969, the S.S. Manhattan , a 150,000-ton ice- 
breaking tanker, became the first commercial 
ship to traverse the Northwest Passage when it 
pioneered a route to the vast oil reserves dis- 
covered at Prudhoe Bay, Alaska. See also Arctic, 
The: Exploration of the Arctic Regions. 
REGULATIONS AND SUBSIDIES 
Many treaties and conventions have been 


adopted over the years with the objective of , r 
creasing the safety of life at sea. One of tb- 
most important agreements provided for the es- 
tablishment of the International Iceberg P a tro 
in 1913, after the Titanic disaster (q.v.). Under 
the International Load-Line Convention of 1930 
ship loading was regulated on the basis of size 
cargo, and route of the vessel. The International 
Convention for the Safety of Life at Sea, which 
governs ship construction, was ratified by mos^ 
maritime nations in 1936 and updated in 1948 

The U.S. government grants shipbuilding and 
ship-operating subsidies to operators of na- 
tional-flag vessels to enable them to meet for- 
eign competition. The Merchant Marine Actor 
1936 sets forth the U.S. policy of assistance to 
American shipping; see Merchant Marine of The 
United States: Government Subsidies. 

Foreign governments assist their merchant 
fleets in various ways. Certain governments pro- 
vide ship-construction subsidies to aid the na- 
tional shipbuilding enterprises. The Italian mer- 
chant marine, which is nationally owned, 
receives financial aid as required. French policy 
includes direct operational subsidies, cargo 
preference, and financial assistance in ship- 
building. The Netherlands and the Scandinavian 
countries have no subsidy programs. 
HISTORY 

Commercial shipping began with the activities 
of the Phoenician merchants. They operated 
their own vessels, transporting goods to and 
from the centers of trade. The practices they de- 
veloped were adopted by the merchants of an- 
cient Greece and Rome and were continued by 
the maritime powers through the Middle Ages 
to modern times. The Venetians, from 1300 to 
1500, owned a huge merchant fleet that served 
the interests of the merchant traders and the 
city-state exclusively. From 1600 to 1650 the 
Dutch ranked first in shipping activity, operat- 
ing a globe-circling tramp service for merchants 
of western Europe. 

Advances in the 19th Century. Until the 19th 
century ships were owned by the merchant or 
by the trading company; common-carrier serv- 
ice did not exist. 

On Jan. 5, 1818, the full-rigged American ship 
James Monroe , of the Black Ball Line, sailed 
from New York for Liverpool, inaugurating com- 
mon-carrier line service on a dependable sched- 
ule. A policy of sailing regularly and accepting 
cargo in less-than-shipload lots enabled the 
Black Ball Line to revolutionize shipping. 

Two technological developments furthered 
progress toward present-day shipping practices. 
In the first, the American sailing ship Savannah 
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made an Atlantic crossing in 1819 under steam 
propulsion for part of the voyage, pioneering 
the way for the British ship Sirius , which crossed 
the Atlantic entirely under steam in 1838. The 
other step forward was the introduction of iron 
into shipbuilding when the sailing vessel Iron- 
sides was launched in Liverpool in 1838. 

The opening of the Suez Canal in 1869 was of 
great economic importance to shipping. Coin- 
ciding with the perfection of the triple-expan- 
sion reciprocating engine, which was both de- 
pendable and economical in comparison with 
the machinery of the pioneer vessels, the com- 
pletion of the canal made possible rapid service 
between western Europe and Asia. The first 
steam-propelled ship designed as an oceango- 
ing tanker was the Cluckauf ’ built in Great Brit- 
ain in 1886. She had 3020 dwt. and a speed of 11 
knots. 

Among other technological advances in the 
19th century was the development by the British 
inventor Charles A, Parsons (1854-1931) of the 
compound steam turbine, adapted to maritime 
use in 1897; see Steam and Steam Engineering: 
Steam Turbines, In 1903 the Wandal , a steamer 
on the Volga R., was powered by the first diesel 
engine used for ship propulsion. The Danish 
vessel Selandia was commissioned as the first 
seagoing motor ship in 1912. 

The 20th Century. After World War I signifi- 
cant progress was made especially in the perfec- 
tion of the turboelectric drive; see Gas Turbine. 
The French Line put into service (1935) the first 
vessel more than 1000 ft. long, the turboelectric 
superliner Normandie ; this ship was operated 


The Cote Sainte Catherine Lock , in the Montreal area 
of the Saint Lawrence Seaway , built to bypass the La- 
chine Rapids (out of sight on the left). In the fore- 
ground an oceangoing snip moves upstream after leav- 
ing the lock, which has a lift Of 30 ft. Canadian Consulate 

between New York and Europe with conspicu- 
ous success until the outbreak of World War II 
in 1939. She was seized in 1941 by the U.S. gov- 
ernment. During conversion to a troop trans- 
port, fire broke out on board. Water used by the 
firefighters caused the ship to capsize and the 
ship became a total loss. 

During World War II, welding in ship con- 
struction was developed to such a degree that 
riveting is now rarely used. In 1952 the newly 
built United States established a speed record 
for merchant ships by making the passage from 
New York to Southampton, England, in 3 days, 
10 hr., 40 min., at an average speed of 35 knots. 
The keel of the first nuclear-powered passen- 
ger-cargo ship, the Savannah , was laid in Cam- 
den, N.J., on May 22, 1958. In the first three years 
of operation the Savannah made voyages to 
demonstrate the peaceful application of atomic 
power; in 1962 it was chartered to a private 
company for experimental commercial use. Be- 
fore partial refueling in August, 1968, the vessel 
had traveled almost 332,000 mi., using only 122 
lb. of the isotope uranium-235. The Savannah is 
designed to cruise at 21 knots. See also Naval 
Architecture; Ships and Shipbuilding; Transporta- 
tion. L.C.K. 

SHIPS AND SHIPBUILDING. Ship is the gen- 
eral term for any type of large buoyant vessel in 
which men travel or transport goods over the 
surface of the water. The term "boat" (q.v.) usu- 
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ally denotes smaller types of vessels, but there is 
no generally accepted criterion of differentia- 
tion. The term "shipbuilding" is applied to the 
construction of large vessels. See also Boatbuild- 
ing. 

EARLY TYPES OF VESSELS 

Primitive tribes used rafts, skin- or bark-covered 
canoes, and dugout canoes for water travel. In 
the most advanced type of primitive vessel a 
wooden framework of ribs and longitudinal 
pieces was covered with a skin of comparatively 
thin wooden planks. Modern types of ships 
used in Europe have, in general, developed from 
the early boats used by the Egyptians. 

Egyptian Vessels. The earliest known Egyptian 
boats employed a wood framework covered 
with wooden planking and were large enough 
to accommodate at least twenty oarsmen and to 
carry a cargo of several head of cattle or an 
equivalent weight of goods. The earliest picto- 
rial records of such vessels date back as far as 
3000 B.c., and ships of this type were probably in 
use for some time prior to that date. Boats illus- 
trated in early Egyptian paintings were 
equipped with a double mast, joined at the top, 
from which sails were hung. In later types a sin- 
gle mast was used and the sails were hoisted by 
means of rollers at the top of the mast. Steering, 
in all the early Egyptian vessels, was accom- 
plished by means of one or more steering oars 
or sweeps that projected over the stern of the 
vessel. When more than one oar was used in 


steering, the steering oars were attached to each 
other and were directed by means of a single 
steering arm or tiller. 

Phoenician Vessels. The most able shipbuild- 
ers of ancient times were the Phoenicians, who 
constructed merchant vessels, which were capa- 
ble of carrying large cargoes, and also warships 
larger and more effective than any of those built 
by their contemporaries. One of the most im- 
portant innovations introduced by the Phoeni- 
cians was the use of two or more banks of oars 
for the propulsion of their ships, permitting a 
larger number of rowers to work in a single ves- 
sel. The bireme (two-banked vessel) and the tri- 
reme (three-banked vessel) were apparently in- 
vented by the Phoenicians. These multibanked 
rowing vessels were supplanted in Greek times 
by quadremes and quinqueremes, four- and 
five-banked types, which were faster and more 
powerful than the bireme or trireme. All types 
of Phoenican ships usually carried a single mast 
bearing an auxiliary sail. See Galley; Rowing. 
Greek Ships. Although no evidence is extant, 
the framework of the Greek and other classic 
galleys supposedly was made of naturally 
curved timber, or crooks, in a manner similar to 
that used in present-day shipbuilding. A super- 
structure was built at the after end of the deck 
to house and protect the captain and officers 
and at the forward end of the ship the deck was 
also raised to form a structure called a forecas- 
tle. Other features of the classic galley included 
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a series of girdles of rope which were strung 
around the sides of the ship in a fore-and-aft di- 
rection and arranged so that they could be 
tightened by levers at the rear of the vessel. 
These girdles served a double purpose: they 
strengthened the ship against the shock attend- 
ant upon ramming another ship and also func- 
tioned as a longitudinal truss. The galleys were 
equipped also with one or two masts for sailing, 
but sails were not used when a galley was en- 
gaged in battle. The crew of a Greek ship of war 
comprised approximately 220 men, most of 
whom were oarsmen. 

Roman Ships. Early Roman warships were sim- 
ilar to classical Greek warships, but after the 
Carthaginian wars in the 5th century B.C., the Ro- 
mans concentrated on building heavier vessels 
equipped with four or five banks of oars. They 
also developed several types of bridges that 
could be lowered or dropped upon the decks of 
enemy warships. These devices were so success- 
fully used by boarding parties that the tactic of 
ramming enemy vessels was all but abandoned, 
and Roman warships depended entirely upon 
long-distance attacks by means of ship- 
mounted catapults and other siege machinery, 
followed by boarding. During the naval Battle of 
Actium (see Actium, Battle of) in 31 b.c., how- 
ever, the heavy Roman galleys were decisively 
defeated by light Liburnian biremes, which 
were able to dodge the missiles thrown by the 
heavier vessels and to ram and break away the 
oars of the Roman galleys, leaving them de- 
fenseless. As a result of this battle, the Romans 
turned to the construction of biremes and em- 
ployed this type of ship almost exclusively for 
several centuries. For commerce and the carry- 
ing of cargo still larger vessels were built, as 
much as 175 ft. in length, 44 ft. in breadth, and 
approximately the same in overall depth. Even 
larger ships are believed to have been built for 
the transportation of obelisks from Egypt to 
Rome. These large cargo ships were rigged with 
square sails on three masts and are supposed to 
have carried a topsail above the mainsail on the 
mainmast. 

The final development of the Roman warship 
was the dromond, a swift galley with one or two 
banks of oars, which was used in the 5th cen- 
tury a.d. During this period and later, warships 
were improved by the addition of various forms 
of protective coverings, such as leather and vin- 
egar-soaked cloth, to guard against the incendi- 
ary and explosive missiles which had become a 
part of naval armament. 

Norse Ships. Concurrent with the improved 
Roman galleys were the highly efficient long 
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ships, which were ocean-going vessels pro- 
pelled by both oars and sails, developed by the 
Norsemen and Danes in Scandinavia. The small- 
est class of these ships, called snekkja, had 
about thirty oars and larger classes had sixty- 
four or even more. The remains of a snekkja , 
found in a burial mound in Norway during the 
latter part of the 19th century, was 78 ft. in 
length, 16% ft. in width, and slightly under 6 ft. 
in depth. The round ship, or skuta, which was 
primarily a sailing vessel that could be rowed 
also, was used in Viking expeditions to Green- 
land and Iceland, and also by the various Scan- 
dinavian kings who invaded the British Isles. 
This type of ship was adapted by the Saxons, 
notably under Alfred the Great (q.v.), for de- 
fense against raiders. 

SHIPS OF THE MIDDLE AGES 
Ships used during medieval times were, in gen- 
eral, developments of the Roman galleys, but 
differed from the earlier types in that much 
longer oars, or sweeps, were used. These oars 
frequently were as much as 50 ft. in length and 
were powered by as many as seven rowers at 
each oar. The inboard portions of the oars were 
counterbalanced and equipped with handles; 
the rowers were arranged in tiers on ramps. To 
provide greater leverage for the long oars, the 
tholes, or pins, against which the oars were 
pulled were mounted outside the hull of the 
ship on a wooden framework, called an apostis, 
running parallel to the centerline of the ship. 
First used on ancient galleys and reintroduced 
on medieval ships, the apostis had the same 
purpose as the outriggers used on modern rac- 
ing shells. Use of the apostis also facilitated the 
arranging of the oars in two or more banks on 
each side of the vessel. 

Other improvements introduced in the Mid- 
dle Ages included the use of a permanent rud- 
der hung from the sternpost of the ship in place 
of the steering oars used by the Romans, in ad- 
dition, the boats of later medieval times were 
made with greater freeboard (higher sides 
above the waterline) to make them more suita- 
ble for use in rough or stormy seas. 

The typical warship of the Middle Ages was 
the medieval galley, which was brought to per- 
fection by shipbuilders of the Mediterranean 
area, particularly by the builders of Genoa and 
Venice. Galleys varied in length from 100 to 200 
ft. and were commonly propelled by twenty 
oars on each side together with sails rigged on 
two or three masts. The galleys were armed with 
cannon on the forecastle and on the high poop 
deck at the stern. In later models of the galleys, 
guns were also mounted to fire broadside over 
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the bulwarks of the ship, and, still later, to fire 
through openings or ports in the bulwarks. The 
larger galleys carried complements of as many 
as 1200 men. 

Until the end of the Middle Ages no very 
clear distinction was made between naval and 
merchant sailing ships; vessels with sails were 
used both as warships and as merchantmen. 
Oared ships were restricted largely to military 
purposes. At about the beginning of the 15th 
century, however, various nations began to de- 
velop distinctive types of vessels for fighting 
and trade. A typical merchant ship of the late 
Middle Ages was the carrack, a strongly built, 
three-masted vessel, carrying two courses of 
square sails on the foremast and mainmast and a 
lateen sail on the short mizzenmast. Such ships 
were equipped with only a limited amount of 
armament and were designed primarily for the 
carrying of cargo. 

Sailing Ships. At about the end of the Middle 
Ages, the use of oars for propulsion began to 
give way to the exclusive employment of sails, 
particularly in vessels built in northern Europe 
for use in the Atlantic Ocean. The Mediterra- 
nean nations, particularly Italy, continued to 
build galleys, and as late as 1571 the Christian 
fleet which fought the Turks at the Battle of 
Lepanto (q.v.) was composed almost exclusively 
of galleys. Subsequently, various classes of row- 
ing-and-sailing warships, such as the galleon, 
were developed by the Mediterranean nations; 
these types replaced the galley ships by the late 
1700's. 

Early European Types. With the introduction 
of vessels powered exclusively by sails, a num- 
ber of different types was developed. The cara- 
vel, typical of Portugal and Spain, was a compar- 
atively small vessel of approximately 125 tons 
burden, but sometimes larger or smaller. The 
size of ships in terms of tonnage can be calcu- 
lated in two ways: tons of burden, wh\ich is the 
weight of cargo which a ship will carry): and dis- 
placement tonnage, which is the weight of 
water displaced by the floating vessel and there- 
fore equal to the combined weight of the ship 
and its cargo. The tonnage of modern merchant 
ships is always given in terms of burden and 
that of modern warships in terms of displace- 
ment. In shape the caravel had broad bows and 
a high, narrow poop. It was rigged with three or 
four masts, of which only the foremast carried a 
square sail, while the others carried lateen sails. 
The ships in which the Italian-born navigator 
Christopher Columbus (q.v.) sailed on his voy- 
ages of discovery were caravels. 

The typical warship built by the English and 


French during the 16th and 17th centuries w- 
the so-called great ship, with four or five 
a high forecastle and poop, and two or mor^ 
tiers of guns. In size these ships reached dis- 
placements of 1000 tons or more and carried ar- 
maments of sixty guns or more. Later armaments 
were increased, particularly in the British nan' 
so that ships of 100 guns were not uncommon 
The flagship of Horatio Nelson (q.v.), the H.MS 
Victory , built in the middle of the 18th century 
typified the large men-of-war of its period. The 
Victory was 186 ft. in length, 52 ft. in beam or 
width, and her displacement was 2162 tons 
Lighter types of warship were the frigate and 
sloop, or corvette, full-rigged ships, carrying 
thirty-six or fewer guns, usually all mounted on 
deck rather than below decks as in the great 
ships, or ships of the line. Other small naval ves- 
sels of the 18th and 19th centuries included 
brigs, brigantines, schooners, cutters, and 
luggers. For present-day naval vessels, see Ships, 
Naval. 

American Types. English ships for both fight- 
ing and merchant use, and to a lesser extent the 
ships of the French and Spanish, were generally 
built very heavily and with rounded lines, and as 
a result were not particularly fast. American 
shipbuilders, however, had developed by 1750 
fast-sailing sloops and schooners, which easily 
outsailed comparable vessels of other nations. 
These ships, which were used for illegal trading, 
inspired American shipbuilders to design the 
fast, slender naval craft used in the American 
Revolution. A development of the revolutionary 
period was the Baltimore clipper (q.v.), which 
established an international reputation for 
swiftness. In common use by 1790, the Balti- 
more clippers were usually rigged as schooners 
or brigs and were particularly successful in 
blockade running and privateering during the 
War of 1812. Slightly modified and increased in 
size to accommodate up to approximately 500 
tons burden, they were used as fast mail and 
passenger packet ships in the transatlantic trade 
after the war. 

The true clipper ships, which preceded the 
Baltimore clippers, were the highest develop- 
ment of the commercial sailing ship, combining 
speed and seaworthiness; see Clipper. The best 
known of the true clippers was the Ann McKim, 
built in Baltimore in 1832. The Ann McKim , like 
others of her type, such as Bolivar , built in New 
York in 1822, was comparatively long, and slen- 
der, being 143 ft. in length and 31 ft. in beam. 
She was ship-rigged with three tall, raking masts 
and a characteristic extended raking stem at the 
forward end of her hull. The Ann McKim was 


326 



SHIPS AND SHIPBUILDING 



built for the trade with China and was famous 
for the swiftness of her passages. Although 
widely publicized, the Ann McKim had little in- 
fluence on the design of the later California 
clippers, which developed from the packet 
ships and were an overall result of accumulated 
knowledge about swift-vessel design. 

Clippers were sailed not only in the China 
trade but also as immigrant vessels from Europe 
to the United States. They were highly success- 
ful in both trades and by about 1850 were ac- 
knowledged as the finest boats afloat. Added 
impetus was given to the American clipper 
builders by the California gold rush in 1849 and 
the repeal of the British navigation laws which 
forbade foreign ships to carry cargo between 
British-controlled ports. The gold rush created 
an immense passenger trade between the east 
coast of the U.S. and California by way of Cape 
Horn, and the lifting of the British embargo on 
foreign ships made it possible for American 
clippers to engage in the profitable tea trade. 

The largest of all the clippers was the Great 
Republic , built in Massachusetts in 1853, which 
had a tonnage of more than 4500. In rig she was 
a four-masted barque, but this original rig was 
never used because the ship burned while load- 
ing for her first voyage, and when she was later 
salvaged the masts were cut down and the rig 
reduced to a smaller size. See also McKay, Don- 
ald. 

Close of the Sailing-Ship Era. American 
wooden ships, particularly the clippers, domi- 


The English man-of-war V ictory, built in the 18 th cen- 
tury, was the flagship of Horatio Nelson. 

nated all ocean trade until the depression of 
1857. At this time, however, the British took the 
lead in the construction of so-called composite 
ships, which were planked with wood over iron 
frames, and in the construction of iron ships. 
Ships of the composite type, such as the British 
Cutty Sark, carried a major portion of the ocean 
freight of the world until approximately 1900, 
but were unable to compete with steamships 
for the premium rates offered for fast freight 
service. In the Australian grain trade with Great 
Britain, sailing ships were used as late as the 
1920's. These sailing ships were often made of 
steel and were usually rigged as barques, be- 
cause this rig could be sailed with a smaller 
crew than the ship rig. For the American coastal 
trade many large schooners were constructed, 
and were used until the time of World War I 
and even afterward. These schooners had four 
or more masts, could carry large quantities of 
cargo because of their fore-and-aft rigs, and 
could be handled by a comparatively small 
number of men. The largest of these schooners 
was the seven-masted Thomas W. Lawson , built 
in 1902, which was a steel vessel with a tonnage 
of well over 5000. See Sail; Sailing. 

STEAMSHIPS 

The earliest recorded use of steam power in a 
boat was in 1786, when the American inventor 
John Fitch (1743-98) propelled a small steam- 
boat on the Delaware R. Fie obtained a speed of 
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more than 6 m.p.h. in his second steamboat, 
built in 1788. The American inventor Robert Ful- 
ton (q.v.) built his first successful paddle-wheel 
boat in 1807, and within a few years boats of 
this type were in extensive use on inland and 
coastal waters in both Great Britain and the U.S. 
Early Developments. The first steam-powered 
vessel to cross the Atlantic Ocean was the con- 
verted coastal packet ship Savannah , which 
sailed from Savannah, Ga., on May 24, 1819, and 
reached Liverpool, England, on June 20. Various 
other boats subsequently made the Atlantic 
crossing, but regular service was not instituted 
until 1840, when the newly formed Cunard Line 
began and maintained regular service between 
Great Britain and the U.S. The ships used were 
wooden, paddle-wheel steamers which also car- 
ried masts and a barque rig for use when the 
wind was fair. Their speed under two engines 
with a total of about 1500 h.p. was 9 knots. The 
first U.S. steamers to maintain a regular sched- 
ule across the Atlantic were the Hermann and 
the Washington , which went into service in 
1847. Among the early attempts to apply the 
screw-propeller principle to the propulsion of 
boats was the construction in 1804 by the Amer- 
ican inventor John Stevens (q.v.) of a twin- 
screw, steam-powered boat. Although it had 
several successful trials, difficulties in manufac- 
turing the engine discouraged him from further 
experimentation. Introduced independently in 
1836 by the Swede John Ericsson (1803-39) and 
the Briton Francis Pettit Smith (1808-74), the 

The Savannah, the first steam -powered vessel to cross 
the Atlantic Ocean , made the voyage in 29 days in 
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screw propeller was tried out in a number < 
vessels, notably the British vessel Great Britain 
which was completed in 1844. She was 322 ft 
length and had a cargo capacity of almost 35 m 
tons. Her single engine of 2000 h.p. drove her r 
the rate of 12 knots. The success of the Crea> 
Britain, which was wrecked on the coast of Ire' 
land but withstood severe winds and seas for an 
entire winter and was later refloated withou* 
damage, did much to remove the conservative 
prejudice against the use of iron as a shipbuild- 
ing material. See Propeller: Ship Propellers 
Evolution of Steamship Engines. Further im 
provements in the propulsive mechanism of 
steamships included the introduction of the 
multiple-expansion engine. Early marine steam 
engines employed the single-expansion princi- 
ple in which steam from the boiler was intro- 
duced into the cylinders, in which it expanded 
and was then exhausted. With improvements in 
boilers and an increase in steam pressure, en- 
gine designers found that they could use the 
steam exhausted from one cylinder to power 
another low-pressure cylinder, thereby increas- 
ing the overall efficiency of the power plant. En- 
gines of this type, known as double-expansion 
engines, were later supplanted by triple-expan- 
sion engines which were still more efficient. 
The first double-expansion engine was used in 
1854 and the first triple-expansion engine in 
1873. The use of engines of this type removed 
one of the great obstacles to the further devel- 
opment of the steamship: the need for carrying 
an extremely large supply of coal for fuel or for 
refueling frequently during long voyages. 

Other developments included the introduc- 
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tion of twin, and later triple and quadruple, 
screw propellers to minimize the danger of hav- 
ing a ship left helpless if a propeller or a propel- 
ler shaft broke. The first twin-screw ships were 
built in the early 1860's. 

Beginning in the 1890's experiments were 
made in replacing reciprocating steam engines 
with steam turbines. The disadvantage of the 
turbine was that it was inherently a high-speed 
mechanism, but this was overcome by installing 
a reduction gear between the turbine and the 
propeller shaft, thereby permitting the turbine 
to drive the propeller at an efficient slow speed. 
Turbine installations are standard in most mod- 
ern steamers and are sometimes combined with 
reciprocating engines which operate on the 
same shaft. In some of the more modern vessels, 
and particularly in warships, turboelectric drive 
systems have supplanted systems using mechan- 
ical drivers. A turboelectric power plant consists 
of a steam turbine driving a dynamo which, in 
turn, operates motors which turn the ship's pro- 
pellers. Turboelectric drive is extremely flexible 
in operation and eliminates many of the me- 
chanical difficulties of turning propellers 
through long heavy shafts. 

By the late 1950's nuclear-power plants had 
been developed to provide steam for the pro- 
pulsion of both naval and merchant ships. See 
Nuclear Power; Steam and Steam Engineering: 
Steam Turbines. 

MOTOR SHIPS 

The development of the internal-combustion 
engine (q.v.) in the latter part of the 19th cen- 
tury, and particularly the development of diesel 
engines, made possible the design of power 
plants for ships that are far more efficient than 
any conventional steam plant. The use of effi- 
cient engines is of special importance in ship- 
building, because engines of high efficiency 
permit the ship to carry less fuel and more 
cargo. The first motor ships, the general term for 
ships using diesel power, were constructed in 
the early years of the 20th century; they were 
comparatively small, but in the years following 
World War I a number of large motor-powered 
passenger liners were built, and were operated 
with great success. Motor ships, according to a 
recent edition of Lloyd's Register of Shipping , 
make up 76 percent of the world fleet of more 
than 43,000 vessels of 100,000 tons and over; 
slightly less than 75 percent of the fleet is diesel- 
powered. 

Surface-Effect, Captured Air-Bubble, and Hy- 
drofoil Ships. In recent years a number of 
novel types of ships have been developed, all 
resulting from a constant search for faster trans- 


portation. The conventional ship is a displace- 
ment vehicle; it goes through rather than over 
the water when moving, creating waves. Power 
is needed to overcome this wave-making effect 
and to overcome the friction between the skin 
of the ship and the water. At high speeds the 
power needed is enormous; for example, a 
60,000-ton aircraft carrier must have 280,000 h.p. 
to drive it at 35 knots. 

If a ship is lifted clear of the water, no waves 
are made and the ship is free of the frictional re- 
sistance of the water. Most recent shipbuilding 
developments try to free the vehicle from the 
surface of the water. 

The surface-effect ship rides on an air cushion 
(see Air-Cushion Vehicle). Air is pumped under 
the ship by large blowers. The ship is actually 
lifted by this cushion of air and rides on it in- 
stead of in water. Skirts extend down into the 
water to keep the air cushion intact. Wave-mak- 
ing is eliminated, and frictional resistance to the 
water is very small, so that it is possible to attain 
high over-water speeds with relatively small 
propulsive power. Ships of this type as large as 
160 tons in weight have been built, and speeds 
higher than 100 knots have been reached. The 
true surface-effect ship is also capable of 
"flying" over smooth ground. 

The captured-air-bubble ship is a variation of 
the surface-effect ship. It rides partially on air 
and partially in water. Air is pumped in at the 
bow and "captured" by a hinged skirt. As the 
ship moves through the water, part of the 
weight of the ship is supported by the bubble of 
air and the rest by water. This device helps to 
reduce both, frictional and wave-making resist- 
ance and thus to increase the speed. The cap- 
tured-air-bubble principle has been used suc- 
cessfully in small craft and is expected to be 
tested in a larger ship weighing about 100 tons. 

The hydrokeel is somewhat similar to an air- 
supported ship. A relatively small fan is used to 
keep a thin sheet of air under the ship. The 
sheet of air acts as a lubricant and decreases the 
frictional resistance of the water. This principle 
has proved practical in small craft with flat bot- 
toms, but no tests have so far been made with 
larger ships. 

The hydrofoil ship operates on principles al- 
together different from the air-supported group. 
In these ships, foils are connected to the ship by 
struts and, working exactly like airplane wings, 
lift the hull from the water. As the ship increases 
its speed, it moves free of the water surface, 
supported by the underwater foils. The foils 
may be partly above and partly below the water 
surface; consequently, they are called surface- 


329 



SHIPS AND SHIPBUILDING 

piercing foils. The faster the ship moves, the 
smaller the amount of foil is under water. The 
surface-piercing foil is the simplest kind of hy- 
drofoil; it is extensively used on passenger boats 
and small ships plying the rivers and canals of 
Europe. The lifting foils may be entirely under 
water, in which case they are called submerged 
foils. The lift they provide is controlled by the 
angle of the foils and the speed of the ship. The 
United States Navy has executed plans to build 
a 300-ton submerged-foil ship. Speeds of 100 
knots and more can be reached with hydrofoil 
ships. 

SHIP STRUCTURE 

Structurally, a ship is a hollow beam subjected 
to severe bending and twisting as it moves 
through waves and as its own load changes. The 
principles of structure of a ship and the nomen- 
clature of its parts have long been established 
and are essentially the same whether the ship 
be a small wooden sailing ship or a large ocean 
liner. The backbone of all ships is the keel, a 
longitudinal beam or girder located at the very 
bottom of the vessel and extending from bow to 
stern. At the forward end of the keel is attached 
the upright or nearly upright stem which forms 
the front of the vessel. A similar sternpost is usu- 
ally set at the after end of the keel. The ship is 
given its shape by a series of symmetrically 
curved ribs or frames which run transversely 
and which are fastened to the keel at their cen- 
ters. At and near their centers on the bottom of 
the ship the frames are made considerably 
larger than at the sides and are known as floors. 
The ribs are held in position by longitudinal 
stringers, or clamps, which run the full length of 
the ship and which are curved to conform with 
the shape of the hull. Additional bracing is pro- 
vided by beams extending across the width of 
the ship and fastened at either end to the oppo- 
site sides of the ribs. In very small vessels only 
one set of beams, set at the ends of the ribs, is 
used, and these beams serve as supports for the 
deck. In larger vessels, several series of beams 
are employed, the number corresponding to the 
number of decks with which the ship is pro- 
vided. 

The skin of the vessel is mounted outside of 
the frame. In steel vessels the skin consists of a 
number of metal plates riveted or welded to the 
frame, and in wooden vessels it consists of a 
number of horizontal planks called strakes. The 
term strakes is also sometimes applied to indi- 
vidual rows of steel plate in a metal hull. 
Transverse walls of wood or metal plate, de- 
pending upon the type of vessel, run from one 
side of the ship to the other at several places in 


the length of the hull. These walls, called bulk- 
heads, stiffen the frame and often are used to 
break the hull up into watertight compartment* 
as a safety measure, so that a leak in the hull wT 
flood only part of the ship and sufficient 
buoyancy will be maintained in the other com- 
partments to keep the ship afloat. 

A number of modifications of the standard 
method of ship framing have been devised, par- 
ticularly for use in tankers, ships used for carry- 
ing petroleum products. Many tankers use a sys- 
tem of longitudinal framing in which a 
comparatively small number of large transverse 
frames is employed and the chief framing mem- 
bers are longitudinal and run the full length of 
the ship. The spacing of transverse frames in this 
method of ship construction is approximately 10 
ft. instead of the 3 ft. used in conventional con- 
struction. The interior of tankers built on this 
system is divided into a number of compart- 
ments by a longitudinal bulkhead running the 
length of the ship at the centerline and by a 
number of transverse bulkheads. The longitudi- 
nal system of construction has been applied to 
other forms of cargo vessels as well as tankers 
SHIPBUILDING PRACTICE 
The actual construction of any type of ship 
whether made of wood or metal is complicated 
by the various curves of the hull, the compound 
angles formed by the joints between the various 
structural members, and the necessity of pro- 
ducing a hull that is absolutely symmetrical and 
"fair" (having regular curves and surfaces that 
are smooth). Because of these requirements, it 
is almost impossible to build any form of ship 
directly from small-scale plans, as is done in the 
case of other kinds of structures. Instead the 
shipbuilder must, before he commences his 
work, resort to the practice of lofting, or laying 
down, the lines of the ship. See Naval Architec- 
ture. 

Lofting consists essentially of preparing in full 
size an exact skeleton plan of the hull to be 
built. From this plan the builder determines the 
dimensions and forms of the frames and plates, 
which, when assembled, make up the ship 
structure. The entire plan of the ship structure is 
laid down on the flat floor of a special room or 
building known as the mold loft. Paper or 
wooden patterns, called templates; of the 
pieces of the hull are then constructed from this 
plan and are used in the building shops to cut 
and form the plates and frames to the required 
configuration. The more complex the ship, the 
more detailed are the loft templates. Although 
the principles of lofting are unchanging, the 
specific techniques underwent rapid evo- 
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lution in the 1950's and early 1960's. The skele- 
ton plan, instead of being laid down full size, is 
prepared with great precision to small scale, 
typically one tenth of full size. Templates are 
taken from this plan and photographed, result- 
ing in transparencies less than Vi 00 th of full size. 
The transparencies are either projected onto the 
piece and the piece is marked off, or they are 
used directly by automatic cutting machines. 
For many parts of the hull, computers may be 
used to describe the shape of the part and the 
description may be used to control the cutting 
machine directly. 

Building Wooden Ships. As mentioned above, 
the general structural details of wooden ships 
are the same as those of steel or iron ships, but 
the methods of construction differ somewhat 
because of the difference in the nature of the 
material. 

The method of wooden shipbuilding called 
sawed-frame construction is essentially similar 
to the construction of steel ships. Wooden 
frames pieced together of a number of sawed 
pieces of wood are mounted on a heavy keel 
timber, are suitably braced, and are then cov- 
ered with the hull planking. In bent-frame con- 
struction, the frames are set in place after the 
shape of the hull has been formed in the fol- 
lowing manner. A number of heavy molds are 
set up at regular intervals along the keel, repre- 
senting the cross section of the ship at those 
particular points. A number of comparatively 
light planks or strips of wood running in a longi- 
tudinal direction are then bent around the out- 
sides of the molds to form a kind of outer skele- 
ton of the hull. These "ribbands" are then used 
as a form inside of which the wooden frames 
are bent into shape. The frame timbers are 
steamed or soaked in hot water until pliable and 
are then bent to fit the curves formed by the 
ribbands. 

The outside of a wooden ship hull is finished 


A gleaming and graceful example of the sleek modern 
cruise ships of the 1970's: the Cunard Princess, which 
was launched in March , 1977. 

Cunard line 

by planking which, like framing, is done by sev- 
eral different systems. In carvel planking the 
separate boards or strakes are laid edge to edge 
to form a smooth surface and the seams be- 
tween them are calked to make them water- 
tight. In lapstrake or clinker-built planking the 
boards of the hull are arranged so that the edge 
of each board slightly overlaps the one below it, 
like the siding of a clapboard house. In most 
forms of planking the boards run horizontally 
from the stem to the stern, but in hulls which 
are double-planked for extra strength it is com- 
mon practice to run the planking of the inner 
skin on a diagonal and that of the outer skin 
horizontally. 

Building Steel Ships. For many years the proc- 
esses of ship construction were essentially the 
same throughout the world. The flat plate form- 
ing the keel was laid on blocks and a longitudi- 
nal girder was attached along its centerline. This 
girder serves to make a space between the outer 
shell of the ship and the inner plating of the 
hold, thus providing a double bottom that adds 
strength and serves as a storage tank for fuel oil 
or for water used as ballast to trim the ship. The 
plates and beams that form the individual 
frames were then cut and bent to shape ac- 
cording to the mold-loft templates. The frames 
extended from either side of the keel and verti- 
cal girder to the top of the sides or the gunwales 
of the ship. The deck beams that reach from 
gunwale to gunwale and hold the tops of the 
frames together were erected, and the steel 
plating that covers the sides and decks was 
fastened in place. Then the inner structural 
members of the hull were set in place and 
fastened. 

In recent years major changes in shipbuilding 
processes have been made possible by welding 
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instead of riveting parts together and by using 
cranes that can lift, transfer, and place very 
heavy weights, as much as 800 tons. The parts of 
the ship remain the same, but they are assem- 
bled into large subsections or blocks in the 
shop, not on the ways. The size of the sections 
is determined according to the best use of ship- 
yard equipment. Often they are built upside 
down to facilitate the fastening of the parts to- 
gether. Often the machinery and piping for 
each subsection are fitted in place during shop 
assembly. The blocks are then moved to the 
erection ways or the erection dock and fitted 
together. Thus, much of the work on the ship 
can be done before moving it to the building 
ways. 

The ship may be assembled on building ways 
or in a dock. In the latter case, when the hull is 
completed, the dock is flooded and the ship 
floated out. Docks are used in the assembly of 
all very large ships. Most other ships are assem- 
bled on building ways. The ways are on ground 
above the edge of the water and slant toward 
the water. When the ways are at right angles to 
the edge of the water, the ship is "end- 
launched". When the water is narrow, the ways 
may be parallel to it; in that case the ship is 
"side-launched". The ways consist of two sets 
of heavy timbers: the fixed ways, which extend 
on either side of the ship from the point of 
building to below the high-water mark, and the 
movable ways, which slide on the fixed ways 
and support the weight of the ship by means of 
an elaborate wooden cradle. When the ship is 
ready for launching, the cradle is set in position, 
the keel blocks used during building are re- 
moved, and the surfaces of both the fixed and 
movable ways are heavily lubricated with tal- 
low, soap, or grease. The fixed and movable 
ways are also firmly fastened together so that 
the ship will not move on the ways until the 
moment for launching arrives. At that time the 
spikes or other fastenings holding the ways are 
released and the ship slides down into the water 
of its own weight. The construction of ways and 
the launching of ships, particularly large ones, 
are precise and delicate operations. After the 
ship has been launched, its construction is fin- 
ished while it is moored at a pier. The final 
processes before launching depend on the ex- 
tent to which the ship is completed; a ship can 
be complete in all respects except testing before 
it is launched. Usually, however, after launch- 
ing, the final equipment is installed, the equip- 
ment is tested, and the ship is delivered to the 
owner. 

See also Naval Architecture. 


SHIPBUILDING STATISTICS 

In 1978, 3382 ships of at least 100 gross tons were 
on order or being built throughout the world, 
japan was building 26 percent of these ships. 
After Japan, in order of percentage of world 
construction, were the U.S., Brazil, Sweden, and 
Great Britain. The U.S. had 233 merchant ships 
on order or under construction. The value of 
work performed by U.S. private shipyards was 
about $5.5 billion in the mid-1970's; 232,000 
people were employed annually. 

H i C 

SHIP'S CLOCK, or SHIP'S BELL, clock that 
chimes on the half hour in order to indicate 
time to the men on watch aboard vessels. At the 
end of each half hour of watch, an additional 
note is sounded, until eight notes are finally 
struck. This sequence of notes is repeated dur- 
ing each of the six four-hour watches. 

SHIPS, NAVAL, vessels designed for the vari- 
ous operations involved in modern naval seafar- 
ing and combat. The following survey is con- 
cerned only with the principal classes of United 
States naval vessels, which may be regarded as 
typical of those maintained by most naval pow- 
ers with the exception of submarines and air- 
craft carriers described in separate articles. 
Battleship. The United States Navy (q.v.) offi- 
cially defines the battleship as the ship with the 
greatest offensive and defensive power. The 
modern battleship is the product of a series of 
modifications of the heavy steel ship that 
formed the backbone of the so-called New 
Navy of 1883. The steel battleship replaced the 
seventy-four-gun ship of the sailing navy. 

The mission of the battleship is threefold: to 
engage and sink enemy ships by long-range 
gunfire; to support fast carrier task forces; and to 
bombard and destroy enemy harbor and shore 
installations, often before and during the 
initial phases of amphibious landings. The sides, 
superstructure, and deck of a battleship are 
made of steel armor varying in thickness from 5 
to 16 in. A typical modern battleship is 887 ft. 
long, has a beam of 108 ft., displaces about 
59,300 tons, and attains a speed of 31 knots. It is 
armed with nine 16-in. guns arranged in three 
triple turrets; twenty twin-mounted 5-in. guns; 
and thirty 3-in. guns. A crew of 2000 officers and 
men is normally necessary to man a battleship 
engaged in active warfare, although the World 
War II (q.v.) complement totaled 6000 officers 
and men. During part of the Vietnam conflict, 
the U.S. Navy had one battleship, the New Jer- 
sey, in active service. Because of its high missile 
capability, the primary mission of this battleship 
was enemy shore bombardment and antiaircraft 
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The U 5.5. New Jersey, a World War II battleship. 

U.S. Navy 

defense; see Antiaircraft Weapons; Guided Mis- 
siles. 

Cruiser. The cruiser, formerly a flagship, re- 
placed the fast frigate (see Frigate , below) of the 
early U.S. Navy for commerce, raiding, fleet 
scouting, communications control, screening, 
antiaircraft defense, guarding or escorting of 
aircraft carriers, and support for amphibious 
landings. The types of cruiser in service are the 
large cruiser, heavy cruiser, light cruiser, com- 
mand ship, and nuclear-powered guided-mis- 
sile cruiser. The 8-in., 5-in., 40-mm, and 20-mm 
gun mounts have been replaced, primarily by 
Terrier and Tartar missile launchers and their di- 
rectors, and also by torpedo (q.v.) tubes and ad- 
vanced antisubmarine weapons. 

Large Cruiser. The large cruiser, a now obsolete, 
World War II vessel, had a length of 808 ft. and a 
beam of 91 ft., displaced 27,500 tons, and 
cruised at speeds of more than 33 knots. The full 
crew of such a vessel comprised 2300 officers 
and men. 

Heavy Cruiser. The length of a heavy cruiser 
ranges from 588 to 716 ft.; the beam is from 62 to 
76 ft., and is capable of speeds up to 33 knots. 
The armor is 3 to 6 in. thick. The heavy cruiser 
displaces from 9950 to 17,200 tons and is 
manned by 1000 to 2000 officers and men. 

Light Cruiser. The light cruiser is manned by 800 
to 1400 officers and men. It is capable of speeds 
in excess of 33 knots. It measures 541 to 679 ft. 
in length, has a beam ranging from 53 to 70 ft., 
and displaces from 6000 to 14,700 tons. 


Nuclear-Powered Guided-Missile Cruiser. The nu- 
clear-powered guided-missile cruiser is the first 
new type of cruiser designed after World War II. 
The prototype of this cruiser, which was com- 
pleted in 1959, is armed almost entirely with 
guided missiles, displaces 16,250 tons, has a 
length of 700 ft. and a beam of 75 ft., and is pro- 
pelled by nuclear energy. It attains a speed of 
more than 30 knots and is manned by a crew of 
1700 officers and men. See Nuclear Energy: Nu- 
clear Propulsion; Nuclear Power: Propulsion Re- 
actors. 

Destroyer. The destroyer is a light, fast, hard- 
hitting ship that serves a great variety of func- 
tions because of its speed and armament. It re- 
placed the sloop of war (see Sloop) of the sail- 
ing navy, and evolved from the torpedo-boat 
destroyer designed to combat the torpedo boat; 
see PT Boat. After the introduction of the sub- 
marine into naval warfare the destroyer, with 
electronic underwater detection devices, was 
used also for locating and destroying enemy un- 
dersea vessels; see Sonar. Destroyers also serve 
as protective screens against enemy submarines, 
as radar picket ships, as airplane guardians for 
carriers, as smoke-screen layers, as antiaircraft 
screens, as escort ships for convoys, and as sup- 
port ships for amphibious landings. Destroyers 
in World War II were armed with three single or 
twin 5-in. guns, four to eight 3-in. guns, and ten 
to twelve 40-mm guns. Their antisubmarine 
weapons were limited to depth charges { see 
Depth Charge), torpedo tubes, and so-called 
searchlight sonar. Beginning in the late 1950s, 
they were equipped with missile and electronic 
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installations, rocket-powered weapons ( see 
Rocket) and larger sonars. The destroyer guns 
consequently became secondary armaments. 

Destroyers displace from 1620 to 2850 tons, 
measure from 348 to 486 ft. in length and 36 to 
45 ft. in beam, range in speed from 31 to 34 
knots, and are manned by 200 to 350 officers 
and men. 

Destroyer subtypes serving distinct purposes 
include the corvette and the escort destroyer, 
which are outfitted with special antisubmarine 
equipment necessary to protect large convoys at 
sea; and the guided-missile destroyer, which is 
armed with surface-to-air missiles and is best 
suited to antiaircraft and antimissile warfare. 
Frigate. The frigate, the guided-missile frigate, 
and the nuclear-powered frigate are classified 
as destroyers. These types differ, however, from 
the standard destroyer in many respects. The 
frigate was designed as a special category of an- 
tisubmarine vessel. It is built on a cruiser hull 
and has a stability and seaworthiness allowing it 
to engage in submarine-hunting operations 
even in the worst weather. Equipped with the 
most modern electronic equipment, including 
radar (q.v.) and sonar, it is especially suitable as 
a flagship for destroyer screens attached to fast 
carrier task forces. The frigate is 535 ft. in length, 
has a beam of 53 ft., displaces 5000 tons, cruises 
at 34 knots, and is manned by about 400 officers 
and men. The guided-missile frigate is armed 
with guided missiles. The first nuclear-powered 
frigate was commissioned in 1962. 
Amphibious-Warfare Ships. Amphibious-war- 
fare ships include all types of vessels designed 
especially to serve specific functions during am- 
phibious operations in warfare. Most of these 
types were developed during World War II in 

The Navy hydrofoil craft 
U.S.S. High Point is pro- 
pelled by gas turbine en- 
gines and is capable of 
speeds up to 40 knots. 

U.S. Navy 


connection with the island-to-island campaigns 
in the Pacific Ocean and with the invasions of 
Europe. The first amphibious vessel was built in 
1942. This was the landing ship tank, or LST de- 
signed primarily for transporting heavy tanks; 
see Tank. The ability of the LST to carry a wide 
variety of vehicles, bulldozers, road-building 
equipment, artillery (q.v.) pieces, and general 
cargo led to the development of specialized 
types. Among amphibious-w r arfare ships are the 
amphibious-force flagship, which serves as the 
nerve center of an amphibious operation; the 
attack cargo ship, the attack transport, and the 
high-speed transport, all of which carry landing 
craft capable of unloading cargo and personnel 
on an enemy beach; the medium landing ship, 
the tank landing ship, and the large infantry 
landing ship, all capable of delivering their men 
and cargo to the beach; the rocket-firing in- 
shore fire-support ship; and the dock-landing 
ship, which can accommodate for repairs in its 
well deck a vessel as large as a medium landing 
ship. 

Since World War II, floating ambulances, air- 
craft tenders and repair ships, salvage craft, and 
general-stores issue ships have been built. The 
most recent ships of this type are modernized 
versions having not only increased cargo and 
troop capacity but also permanent flight decks 
for the use of assault transport helicopters dur- 
ing invasions; see Helicopter. 

Mine-Warfare Vessels. Mine-warfare vessels 
include both mine layers and mine sweepers; 
see Mine. These craft range in size from small 
yachts to destroyers and merchant vessels con- 
verted for this particular purpose. The larger 
mine layers, capable of carrying some 800 
mines, are equipped with specialized mine- 
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handling equipment. Mine sweepers differ in 
size and construction according to their pur- 
poses. Modern ocean going and coastal mine 
sweepers are constructed often of wood and 
nonmagnetic metals to reduce the possibility of 
attracting magnetic mines while sweeping. The 
hulls of the latest minecraft vessels and patrol 
boats are made of glass-reinforced plastic. 

Patrol Vessels. Patrol vessels include all ships 
used primarily for patrol and escort duties. The 
largest type of patrol vessel is the escort vessel 
familiarly known as the D.E. The escort vessel is 
armed with four 3-in. guns, depth charges, and 
two fixed torpedo tubes. The most modern type 
of escort vessel is approximately 315 ft. in length 
and 36 ft. in beam, displaces 1450 tons, can 
cruise at 25 knots, and is manned by about 150 
officers and men. Many ships of this type were 
converted into radar picket ships. Other types 
of patrol vessels include submarine chasers, res- 
cue escort vessels, patrol escort vessels, and PT 
boats; see PT Boat. 

Auxiliary Vessels. Auxiliary vessels include nu- 
merous types designed especially to repair or to 
replenish combatant ships. These types enable 
the fleet to remain at sea and in combat areas 
for extended periods of time. Important types 
are destroyer, submarine, and airplane tenders, 
capable of making repairs not requiring the ex- 
tensive facilities of a naval shipyard, of supply- 
ing spare parts and ammunition, and of ren- 
dering medical and dental care to shipboard 
personnel. Another important type includes the 
ship and aircraft repair ships which are outfitted 
to repair specific equipment, such as boilers, 
turbines, and guns. Among other types of auxil- 
iary vessels are ammunition ships; radar picket 
ships; store ships, used to replenish ship food 
supplies; icebreakers (see Icebreaker); hospital 
ships; cargo ships; general-stores issue ships, 
which carry provisions other than food; net- 
laying ships; oilers; gasoline tankers; salvage 
ships; tugs; aviation supply ships; water-distill- 
ing ships; utility aircraft carriers; and auxiliary 
and oiler submarines. Modern replenishment 
ships are outfitted to transfer cargo at sea while 
both vessels are underway. Small flight decks 
built on the ships enable supplies to be trans- 
ferred by helicopter, if necessary. These ships 
are a combination of seagoing service stations 
and supermarkets. 

Range Instrument Ships. The advent of the 
U.S. space program in the late 1950's required a 
new family of vessels to augment fixed land sta- 
tions to track, communicate with, and also con- 
trol spacecraft and space satellites; see Astro- 
nautics; Satellites, Artificial. These ships carry 


complex telemetering equipment; see Telemetry 

In addition to these types, the U.S. Navy ha^a 
large number of other service craft, each with a 
specific mission, such as floating dry docks, bar. 
racks ships, motor-torpedo boats, lighters 
dredges, fuel-oil, water, and gasoline barges 
and harbor tugs. Hydrofoil (q.v.) vessels are 
used as patrol craft for antisubmarine warfare 
and as gunboats and amphibians. 

New types of naval ships are developed and 
existing types are modified on the basis of tech- 
nological developments. Among them are the 
air-cushion vehicle (q.v.), oceangoing salvage 
tugs, submarine rescue ships, and oceano- 
graphic research and surveying vessels (see 
Ocean and Oceanography). Changes in arma- 
ment since World War II include the gradual re- 
placement of the 40- mm antiaircraft gun by 
longer-range, radar-controlled 3-in. guns on all 
active combatant ships; the removal of 20-mm 
antiaircraft machine guns from these vessels; 
and the substitution of guided missiles for a 
number of the rifled guns on many cruisers, de- 
stroyers, and submarines. The war in Vietnam 
reversed this trend to a certain extent, and ships 
deemed obsolete because their guns were of 
World War li and Korean War vintage were re- 
called to active service because of their ability 
to bombard shore targets while lying far off- 
shore. The introduction of nuclear propulsion 
greatly increased the cruising radius of naval 
vessels, making them more independent than 
formerly and consequently more potent weap- 
ons. 

See also Convoy; Merchant Marine of the 
United States; Shipping; Ships and Shipbuilding. 

H.A.V. 

SHIPWORM, or TEREDO, much modified bor- 
ing clam of the family Teredinidae, so called 
from being wormlike in general shape and from 
boring into hulls below their waterline. The ani- 
mal ranges from several inches to 3 ft. in length. 
The shell itself is much reduced, equivalve, 
widely gaping, and covers only a part of the ani- 
mal. The shipworm is a menace to wooden 
ships and piers. 

SHIRAZ, city and port in Iran, and capital of 
Fars Province, on the Persian Gulf, 115 miles n.e. 
of Bushire. Shiraz is the commercial center of 
the surrounding region, which produces grapes, 
citrus fruit, cotton, and rice. In addition to Shi- 
raz wine, which has been famed for centuries, 
the chief products of the city are inlaid articles 
of wood, metalwork and silverwork, rugs, bro- 
cades and other textiles, cement, and fertilizer. 
Points of interest in Shiraz include the tombs of 
the celebrated Persian poets Hafiz and Saadi 
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, qqA - ), both natives of the city, and the 9th-cen- 
lurv mosque of Masjid-i-Jama. The city is also 
the site of Pahlavi University (1945). Shiraz was 
founded in the 7th century and was the capital 
c f Persia (now Iran) several times. Pop. (1973 
est.) 280,000. 

SHIRLEY, James (1596-1666), English drama- 
tist. born in London, and educated at the Uni- 
versity of Cambridge. He was a schoolmaster 
from 1623 until the success of his first play in 
1625. His output until 1642, when the Puritan 
suppression of stage plays ended his career, 
came to about forty plays. They are considered a 
jink between Renaissance drama and Restora- 
tion drama; see Drama: National Drama: Eng- 
land. Shirley's best works are his comedies, 
which are noted for their fantasy and clever sat- 
ire. They include The Witty Fair One (1628) and 
The Lady of Pleasure (1635). 

SHIRLEY, William (1674-1771), British gover- 
nor and soldier in America, born in Sussex, Eng- 
land. He was educated at the University of Cam- 
bridge and became a lawyer. In 1731 he came to 
Boston, Mass., and became an upholder of Brit- 
ish colonial interests in America. Ten years later 
he was appointed governor of the colony, serv- 
ing until 1756, when he was removed from 
office after he led an unsuccessful attack on 
Fort Niagara during the French and Indian 
War (q.v.). Shirley's greatest accomplishments 
were his plan that led to the capture of the 
French fortress of Louisbourg in 1745, during 
King George's War (q.v.), and his stabilizing of 
the economy in Massachusetts. In 1761 he was 
appointed governor of the Bahamas, a post from 
which he retired the year before his death. 
SHIZUOKA, city in Japan, and capital of Shi- 
zuoka Prefecture, on the island of Honshu, on 
Suruga Bay, 90 miles s.w. of Tokyo. Products of 
the city include processed tea and oranges, ply- 
wood, and lacquer ware. In the city are Shizu- 
oka University (1949) and the Hodai-in Buddhist 
Temple. In 1936 the town of Hikuma was incor- 
porated into Shizuoka. Pop. (1970) 416,378. 
SHKODER or SHKODRA, or SCUTARI, city of 
Albania, at the confluence of the Bojana 
(Buene) and Drin rivers, 55 miles n.w. of Tirane. 
Shkoder is a trading and industrial center of 
northern Albania. The manufactures of the city 
include tobacco products, textiles, cement, 
leather products, and building materials. The 
city is dominated by a 15th-century Venetian 
citadel built on a hill. The ancient capital of Il- 
lyria (q.v.), Shkoder fell to the Romans in 168 B.c. 
The Serbians captured the town in the 7th cen- 
tury; in the 14th century it was sold to the Vene- 
tians. The Ottoman Turks captured the city in 


the next century and held it until 1913, when it 
was captured by' the Montenegrins during the 
Balkan Wars (q.v.). An international force occu- 
pied the city in the same year, and shortly there- 
after it became part of the newly independent 
kingdom of Albania. Pop. (1970 est.) 55,000. 
SHOA, province of central Ethiopia, formerly 
the Kingdom of Shoa. The population is com- 
prised mainly of Amharas (see Amharic Lan- 
guage) and Galla (q.v.), and the predominant 
religion is Christianity. Coffee, vegetables, to- 
bacco, cereals, and bananas are the principal 
products of the province. The capital is Addis 
Ababa, which is also the capital of Ethiopia. The 
Kingdom of Shoa was united with the rest of the 
country in 1889 when the king of Shoa, Menelik 
II (q.v.), became king of all Ethiopia. See Ethio- 
pia: History. Pop. (1971 est.) 5,050,000. 

SHOCK, in physiology, state of acute circula- 
tory insufficiency of the blood (q.v.). It is the re- 
sult of the inability of the heart (q.v.) to pump 
an adequate volume of blood at sufficient pres- 
sure for normal blood perfusion through the 
major organs of the body; see Circulation of the 
Blood. Shock may be caused by injury, burns, 
hemorrhage (see Bleeding), or major surgery 
(q.v.). Sudden infection or poisoning and ab- 
normal extracellular fluid volume resulting from 
excessive loss of water and electrolytes (ionic 
conductors) from the gastrointestinal tract, kid- 
neys, or skin may also cause shock. 

Shock is generally characterized by apathy, 
weakness, shallow breathing, rapid heartbeat, 
feeble pulse, lowered blood pressure, and cold- 
ness and clamminess of skin. During the early 
stage consciousness is retained, but alertness is 
diminished. Sudden peripheral circulatory fail- 
ure, however, affects the brain and fainting oc- 
curs after a brief interval. In less severe shock 
compensatory constriction of the blood vessels 
helps restore circulation, but if shock persists, 
compensatory mechanisms fail and local anemia 
(q.v.) damages vital organs, such as the brain, 
heart, liver, and lungs. 

Initial treatment for shock involves keeping 
the patient warm, administering oxygen and 
sedation, and reducing abnormally high body 
temperature. Plasma or whole-blood transfusion 
increases the volume of blood in circulation, 
thus raising blood pressure and ensuring ade- 
quate distribution of blood. Plasma substitutes 
or plasma-volume expanders are sometimes 
more effective than whole blood. Once shock is 
under control, intravenous glucose solutions are 
administered to compensate for water loss 
caused by shock. Potassium chloride should 
also be administered unless the output of urine 
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is diminished. Vasopressor drugs that constrict 
blood vessels are helpful in raising blood pres- 
sure. Steroid hormones (q.v.) are usually admin- 
istered in cases of severe shock. 

A particularly intense form of shock, known 
as anaphylactic shock, in which blood vessels 
relax, and the blood collects in the tissues, re- 
sults from body sensitization to certain proteins 
(see Protein), such as bee venom or hypersensi- 
tivity to drugs such as penicillin (q.v.). The ef- 
fects of shock range from a minor, almost un- 
recognizable, discomfort, to so-called irrever- 
sible shock, resulting in lung complications and 
heart attack. Rapid diagnosis and immediate 
treatment are of vital importance. 

See also First Aid. 

SHOCKLEY, William Bradford (1910- ), 

American physicist, born in London, England, 
and educated at the California Institute of Tech- 
nology and the Massachusetts Institute of Tech- 
nology. He was with Bell Telephone Laborato- 
ries from 1936 to 1956, when he became director 
of the Shockley Transistor Corporation in Palo 
Alto, Calif. He lectured at Stanford University 
from 1958 and became professor of engineering 
science in 1963. His research on semiconductors 
led to the development of the transistor (q.v.), a 
tiny device used to amplify or rectify current in 
electronic systems. For this research he shared 
the 1956 Nobel Prize in physics with his associ- 
ates John Bardeen and Walter H. Brattain 
(qq.v.). After 1959 he served on the Air Force 
Scientific Advisory Board. 

SHOCK THERAPY. See Mental Disorders: Psy- 
choses: Manic-Depressive Psychosis; Psychiatry: 
Treatment. 

SHQEBILL, tall marsh bird, Balaeniceps rex , of 
the Shoebill family Balaenicipitidae, found in 
Africa in swamps along the White Nile R. Also 
known as the whale-headed stork and the shoe- 
bird, it stands about 4 ft. high on long legs and is 
gray and greenish in color; the wings and tail 
are blackish. It is named for its large, blunt bill, 
up to 8 in. long and almost as wide, which it 
opens and closes rapidly with a rattling sound 
when disturbed. Shoebills live in pairs and wade 
in shallow waters, feeding on small fish, frogs, 
turtles, and young alligators; and also on lung- 
fish and garfish, which they dig out of mud with 
their bill. The shoebill nests in trees in grass- 
lined platforms of reeds. In flight it holds its 
neck in the shape of an "s". 

SHOEMAKER, William Lee (1931- ), Ameri- 
can jockey, born in Fabens, Texas. Shoemaker 
left school at fifteen and won his first horse race 
at nineteen. Between 1949 and 1976, despite a 
leg injury he suffered in 1967 that forced him to 


retire for more than a year, Shoemaker rode r 
over 29,000 races. In 1953 he established a rec 
ord of 485 victories in one year, and in 1970 h- 
set a lifetime record of 6027 victories. In 1976 he 
passed the 7000 mark. For seven consecutive 
years (1958-64) Shoemaker, known as Willie the 
Shoe to racing fans, was the leading money win- 
ner among jockeys. He is regarded by many as 
the best jockey in the history of horse racing 
SHOES. See Boots and Shoes. 5 

SHOFAR or SHOPHAR, musical instrument 
developed by the ancient Hebrews (q.v.) and 
consisting of an antelope's or ram's horn, with 
the smaller end flattened to form a mouthpiece 
The shofar normally can produce only two 
tones, corresponding roughly to the first and 
second harmonics basic tone; thus, as a musical 
instrument, it is very limited; see Harmonics; 
Tone. In ancient times it was used as a signalin° 
instrument in various cultic ceremonies and rit- 
uals, most notably in religious rites conducted 
in the Temple (see Temple: Temple at Jerusalem). 
The shofar is still used by Jews (q.v.) in the ritu- 
als celebrating Rosh Hashanah and Yom Kippur 
(qq.v.). See also PrayerJewish. 

SHOGUN, title for the ruler of Japan from 
1192 to 1867. See Japan: History: Early Shoguns 
( 12th-16th Centuries); The Tokugawa Shogu- 
nate (1603-1867). 

SHOLAPUR, city of the Republic of India, in 
Maharashtra State, about 175 miles n.w. of Hy- 
derabad. A textile-manufacturing center, Shola- 
pur is also the market city for the surrounding 
agricultural region. In Sholapur are plants pro- 
ducing carpets, chemicals, leather goods, and 
metal products. Points of interest include a 
Muslim fort dating from the 14th century. Under 
the rule of the Moguls after 1668, Sholapur 
passed to the Marathas (q.v.) in 1795, and in 
1818 to the British. Pop. (1971) 398,122. 
SHOLOKHOV, Mikhail Aleksandrovich (1905- 
), Soviet novelist, born in Veshenskaya, a vil- 
lage in the lower region of the Don River in the 
Russian S.F.S.R. His major writings realistically 
and dramatically depict the lives of the people 
of this region. They include the novels The Si- 
lent Don (4 vol., 1928-40), which was published 
in two volumes in English, And Quiet Flows the 
Don (1934) and The Don Flows Home to the Sea 
(1940); and Virgin Soil Upturned (2 vol., 1932- 
60), the first volume published (1935) in England 
as Virgin Soil Upturned and in the United States 
as Seeds of Tomorrow , and the second volume 
translated as Harvest on the Don (1960). Sholo- 
khov is also the author of They Fought for Their 
Fatherland , a projected trilogy inspired by 
World War II; the first volume was published 


338 



SHORTHAND 


: 1959 . He received the Stalin Prize in 1941, the 
Order of Lenin in 1955, and the Lenin Prize in 
1960. He was awarded the 1965 Nobel Prize in 
literature as one of the outstanding writers of 
our time. 

SHOOTING. See Game and Game Laws; Target 
Shooting; Trapshooting and Skeet Shooting. 
SHOOTING STAR, or FALLING STAR, in as- 
tronomy, common name applied to a meteor 
(q.v.) because of its rapid progress through the 
sky. 

SHOPHAR. See Shofar. 

SHORTHAND, any system of writing suffi- 
ciently brief to enable a writer to keep pace 
with normal human utterance. A shorthand 
script usually differs from longhand by provid- 
ing a single stroke, either straight or curved, to 
represent each distinct sound in the language 
and by the omission of silent letters. See also 
Phonetics; Writing. 

The various systems are usually separated into 
the following divisions: (a) the alphabet, includ- 
ing characters for the representation of conso- 
nants, vowels, and diphthongs; (b) expedients, 
making use of auxiliary material such as com- 
pound strokes or combinations of strokes of 
varying lengths and thicknesses to secure a max- 
imum of brevity; (c) abbreviating principles 
whereby a syllable or the most suggestive part 
of a word may be substituted for the complete 
outline; and (d) the union of two or more words 
in one mark or outline, technically known as 
phrasing. The hand of the average trained short- 
hand writer is capable of executing from 400 to 
500 motions per min. By dividing this number 
by the rate of speed desired, the number of mo- 
tions which may be allotted to each word is de- 
termined. Most present-day systems can meet 
the demands of legibility with an average of 
from two to three motions per word. 

HISTORY 

The art of shorthand flourished extensively 
throughout the Roman Empire during the 1st 
century b.c. and continued to be practiced for at 
least 400 years afterward. Shorthand in Roman 
times was used chiefly by the leaders in the 
church and by the officials of the government. 
The official titles used were notarii for those 
who took dictation, librarii for those who tran- 
scribed notes, and exceptores for functionaries 
attached to the civil officers of the government. 

Modern shorthand dates from the late 16th 
century, and its history is largely the achieve- 
ment of Englishmen. In 1588 the English cleric 
Timothy Bright (1551?-1615) produced a system 
to which he gave the title Characterie ; the Art of 
Short , Swift , and Secret Writing , by Character. 


Printed at London , with the Privilege of the 
Queen , Forbidding All Others to Print the Same . 
For this work Bright is generally acknowledged 
to be the inventor of modern shorthand. Four- 
teen years afterward, alphabetic shorthand 
made its appearance when the stenographer 
John Willis (d. 1628?) in 1602 gave to the world 
his work, entitled The Art of Stenographic , or 
Short Writing by Spelling Characterie. This sys- 
tem was the foundation for all subsequent ones. 
In 1642 the dramatist William Cartwright 
(1611 ?— 43) produced a system which marked a 
further advance, producing a work called Semo- 
graphy. In 1707 the stenographer and writing 
master William Mason (1672-1709) produced his 
work on shorthand, entitled La Plume Volante, 
or the Art of Shorthand Improv'd. The poet and 
hymn writer John Byrom (1692-1763) during his 
lifetime contributed greatly to the development 
of shorthand by improving the systems then ex- 
tant. The stenographer Samuel Taylor (1749- 
1811) was the next Englishman to contribute to 
the development of shorthand. His work, enti- 
tled An Essay Intended to Establish a Standard 
for a Universal System of Stenography, made its 
appearance in 1786. The Taylor system rapidly 
found its way to the Continent and was adapted 
to practically all of the European languages. 
Pitman Shorthand. The next landmark in the 
development of the art is the system of the Eng- 
lish phonographer Sir Isaac Pitman (q.v.), who 
devised a number of shorthand systems. In 1837 
Pitman, a student of the Taylor system and only 
twenty-four years old, published his Steno- 
graphic Sound Hand. This was followed in 1840 
by his System of Phonography. Distinctive fea- 
tures claimed for this new system, whic! was 
essentially phonetic, were (a) a sign for each 
sound, including the vowels; (b) light and heavy 
strokes for the paired sounds; (c) no compound 
or modified strokes; and (d) the joining of little 
words together — phrasing. Provision was made 
in Pitman's first edition for the representation of 
the liquids / and r by hooks. The halving princi- 
ple, whereby a stem is shortened to represent 
the letters for d , was introduced in the second 
edition (1840). Joined words, contractions, and 
phrases appeared in the fifth edition (1842). The 
representation of the letter n by means of a 
hook was given in Pitman's sixth edition (1844). 
Final hooks for f, v, and the phonetic termina- 
tion shun were published in the tenth edition of 
1857, and other modifications and improve- 
ments were made in subsequent editions. The 
Pitman system was introduced in the United 
States in the 1840's. 

The fundamental features of all the Pttmanic 
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systems are quite similar, so that a description 
of one will answer for all. A fundamental feature 
of Pitman is the median or positional line. Im- 
plicit in the interpretation of all vertical and 
horizontal strokes is their relation to this basic 
line, and for this reason Pitman shorthand al- 
ways requires lined paper. The consonant al- 
phabet is derived from the circumference and 
radii of the circle. The system has twenty-six 
characters representing twenty-four sounds. 
Duplicate or alternate characters are provided 
for r and h. Twelve vowel sounds are repre- 
sented by dots and dashes; long vowels are rep- 
resented by heavy characters and short vowels 


u ^ 


Fig. 1 

Fig. 2 


> -I 


Pitman Publishing Corp. 


Gregg Publishing Div., McGraw-Hill Book Co. 


Examples of modem shorthand. "Now is the time for 
all good men to come to the aid of their party," written 
in the Pitman (1) and Gregg (2) systems. 


by light characters. The consonants are written 
first, and then the vowel is placed in its proper 
position. Vowels placed to the left of a vertical 
stroke, or above a horizontal stroke, are read be- 
fore; when placed to the right of a vertical 
stroke or below a horizontal stroke, they are 
read after the stem. The diphthongs are repre- 
sented by acute angles pointed in various direc- 
tions. The sound of u is represented by a semi- 
circle opening downward. Silent letters are 
omitted. The letter s, the mark for which is a 
curve or arc, occurs more frequently at the be- 
ginning or end of syllables than any other con- 
sonant. The circle, the most distinctive auxiliary 
material in Pitman, is used as a duplicate form 
of this letter. The circle is lengthened slightly to 
indicate a following t, and is made twice its 
usual size to represent sw at the beginning of 
words and ses at the end of syllables. 

Hooks on strokes are an important part of the 
Pitman system. A small hook placed at the be- 
ginning of a stroke represents / or r, depending 
upon which side it is written. Likewise a small 
hook at the end of a stroke represents n, f, or v, 
depending upon the side it is written. A large 
final hook represents the phonetic termination 
shun. By making a stroke half its usual length, 
the sound of either t or d is indicated. Doubling 


the length of a stroke indicates the sound of te 
der, and ther. For certain common words th" 
most representative sound in a word is used tr 
designate the word itself, as in the cases of a 
an, and the, and the prepositions of and on 
Words having these brief signs are called gram 
malogues. For long words, called contractions 
two strokes are employed. Where two or more 
words are joined in one outline, they are called 
phrases. 

Gregg Shorthand. The system of shorthand in- 
vented by the Irish stenographer John Robert 
Gregg (q.v.), which now bears his name, was 
first published in Liverpool, England, in 1888, 
under the title Light Line Phonography, the 
Phonetic Hand Writing. The system was intro- 
duced in the U.S. in 1893 in the city of Boston 
by the author. The Gregg system is radically dif- 
ferent from the geometric style, the characters 
being based upon the movement used in long- 
hand writing. The characteristic features are: (a) 
the absence of the shading or thickening princi- 
ple; (b) a uniform motion of the hand, resulting 
from the fact that the characters are similar to 
the strokes used in longhand; (c) the insertion 
of the vowels without the necessity of lifting the 
pen, or writing the outline above, on, or 
through the line to indicate them; (d) uniform 
lineality, or consecutive sense, by reason of the 
nature of the alphabetic strokes; (e) facility of 
execution by reason of the predominance of 
curved strokes; (f) individuality of form, there 
being few outlines which are not distinctive; 
and (g) the systematic blending of frequent 
consonant combinations to eliminate obtuse 
angles. 

Speedwriting Shorthand. A comparatively re- 
cent development is the rapid spread of a sys- 
tem of copyrighted shorthand known as Speed- 
writing Shorthand. This system was formulated 



"Now is the time . . ."as it is written in Speedwriting, 
a 20th-century system of rapid writing that competes 
with the older shorthand systems. 

Speedwriting Publishing Co. 


in 1922 by the American educator Emma Dear- 
born (d. 1937) and revised in Century Edition of 
Speedwriting Shorthand (1950), by the Ameri- 
can educator Alexander Leon Sheff (b. 1898). An 
alphabetical system. Speedwriting Shorthand re- 
presents words by the use of letters of the al- 
phabet and punctuation marks. Since it does 
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not involve learning new symbols, only about 
six weeks of training are required to attain an 
office dictation speed of 120 words per min. 
fwpm). Accuracy in transcription is gained be- 
cause the stenographer reads back her own 
handwriting. Speedwriting is taught presently in 
business schools throughout the U.S., Canada, 
Great Britain, Latin America, Australia, and other 
parts of the world. 

Machine Shorthand. Beginning in the last 
quarter of the 19th century, a number of ma- 
chines, designed for the rapid recording of offi- 
cial speech or dictation appeared upon the mar- 
ket. The more successful of these were the 
Anderson, the Stenograph, the Stenotype, and 
the National. These machines are so con- 
structed that all of the keys may be depressed 
simultaneously. A code is developed, so that an 
entire word may be written at one stroke. Once 
the abbreviations are memorized, the operator 
can record speech as rapidly as one can with 
manual shorthand. In the U.S. machine short- 
hand is widely used for court sessions, govern- 
mental hearings, and conventions, and is usually 
assigned only to specially trained and qualified 
reporters. 

SHORTHORN. See Cattle: Breeds. 

SHORT SELLING, in finance and commerce, 
form of speculation based on anticipation of a 
decline in the prices of securities and commodi- 
ties. Short selling occurs most frequently in con- 
nection with the sale of securities on stock mar- 
kets; see Stock; Stock Exchange. In this type of 
transaction, a seller undertakes to deliver to a 
purchaser a number of shares of a stock at the 
price prevailing at the time of sale. To effect the 
transaction, the seller, who does not have shares 
in his possession, borrows them from a broker, 
who receives a commission for his services. 
Subsequently, the seller "covers" by buying 
shares and delivering them to the broker. If he is 
able to buy at a lower price than he received, he 
realizes a profit; conversely, if he finds it neces- 
sary to cover at a higher price, he sustains a loss. 
The process of short selling on the commodity 
markets is similar; see Hedging. j.M. 

SHORT STORY, work of prose fiction, charac- 
terized by brevity and by strictly ordered econ- 
omy of plot and character, developed as a spe- 
cific literary form during the 19th century. The 
crucial problem of short-story writing -is creating 
a balanced and rounded work of fiction within 
a limited space. The short story is similar to 
other fiction in that it not only tells a story but 
also makes an assertion about human character 
or experience. It contrasts with the novel, which 
affords many characters and rich sequences of 


incident, and with the sketch, which is often 
comparatively formless and undeveloped. 

In the short story the two constant elements 
of fiction, character and plot, are reduced to a 
minimum. Only one character or, at most, a 
small number of characters is given the sem- 
blance of full existence. The plot consists in the 
development and resolution of a single situa- 
tion. In most short stories the reader is plunged 
immediately into the situation portrayed and is 
acquainted with the problem or the psychologi- 
cal tension which generates the conflict and the 
dramatic action. Thereafter the story rises to the 
crisis, in which the central character is forced to 
a decision. The resolution, which is known as 
the denouement, issues from the consequences 
of this decision. 

In many stories the characters are developed 
only enough to carry the plot forward. In other 
stories the plot remains somewhat sketchy and 
is made secondary to the development of char- 
acter. An accomplished writer maintains a deli- 
cate balance in this respect; the action of the 
story issues naturally and inevitably from the 
psychology of the characters. 

Atmosphere, which includes both the setting 
of the story and the unity of tone, dialogue, im- 
agery, and assertion, is almost equal in impor- 
tance to plot and character. Having decided 
upon the atmosphere which he wishes to 
create, the writer bends to his purpose every 
image and word, deleting everything that weak- 
ens or obscures it. 

The last important element of the short story 
is the theme. A short story should embody as its 
theme either a particular, concrete view of 
human experience or a special moral awareness. 
By effectively expressing his theme the writer 
endows the story with meaning and signifi- 
cance. 

Despite these severe principles of composi- 
tion, the short story permits a considerable vari- 
ety of forms and treatment. 

Early History. The history of the short tale, of 
which the short story is the modern form, is al- 
most as old as that of literature itself. Many of 
the incidents in the Old and New Testaments, 
for example, stand forth as dramatic and skill- 
fully told stories. One of the earliest forms of 
short tale was the fable (q.v.) a story in which a 
moral or spiritual truth is presented symboli- 
cally. The most celebrated fables are those as- 
cribed to the ancient Greek writer Aesop (q.v.). 

In the medieval period brief mock epics en- 
joyed great popularity; several hundred of these 
works were collected in the anthology known as 
the Gesta Romanorum ("Deeds of the Romans", 
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Illustration , by Louis Rhead, of the race between the 
tortoise and the hare, a fable attributed to the Greek 
writer Aesop (620?-560 B.C.). Bettmann Archive 


about 1250). The fabliau (q.v.), a comic or farci- 
cal tale in verse, belonged to the same period. 
Most fabliaux were broad, witty satires aimed at 
such targets as worldly clerics and comfortable 
merchants. Several such tales appeared in The 
Canterbury Tales (q.v.) by the 14th-century Eng- 
lish poet Geoffrey Chaucer (q.v.). The novella, a 
tale of flirtations and intrigues recounted in an 
urbane, often ribald fashion, was developed in 
Italy during the 14th century. The most famous 
collection of novellas is The Decameron (q.v.), 
by the Italian writer Giovanni Boccaccio (q.v.). 
One of the most famous collections of stories is 
the Arabian Nights (q.v.), based mostly on 
Oriental folk tales. 

Other early varieties of the brief narrative in- 
cluded folk tales (q.v.), which abound in the 
oral traditions of most countries, and ballads 
(see Ballad), such as "Edward, Edward", and 
"Lord Randall", which are, in fact, compressed 
and effective stories. 

The immediate predecessor of the short story 
was the sketch, a type of brief, informal essay, 
which enlivened periodicals of the 18th century. 
The sketch is essentially a criticism of contem- 
porary manners and customs but is often semi- 


fictional in form. In England, for example, the 
essayists Joseph Addison and Sir Richard Steele 
(qq.v.), authors of the daily journal the Spectl 
tor (1711-14), invented appropriate adventures 
for the imaginary country gentleman Sir Roger 
de Coverley (q.v.). In the early 19th century, pe- 
riodicals such as the Scottish Blackwood's ivtag- 
azine extended this practice by publishing 
works of pure fiction along with the customary 
poems, essays, and reviews. The short storv 
proper was developed in response to this de- 
mand by periodicals for works of fiction short 
enough to be read at a single sitting. 

The short story developed during the 19th and 
20th centuries under the influence of various lit- 
erary tendencies and movements. These influ- 
ences were successively romanticism between 
1800 and 1850, realism between 1850 and 1900, 
and naturalism (qq.v.), impressionism and sym- 
bolism ( see Symbolists) from 1900 to the present. 
The Romantic Short Story. Writing within an 
age that placed great faith in the capacity of the 
imagination to search out the farthest reaches of 

truth, romantic writers consequently tended to 

n 
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The first page of a 16th-century edition of The Decam- 
eron by Giovanni Boccaccio. Bettmann Archive 

compose tales having fantastic and even bizarre 
plots, using subtle allegories to express insights 
into the human heart and exhibiting a relative 
lack of concern with literal reality and social 
facts. 

Among the most distinguished of the roman- 
tic short-story writers were the German authors 
Johann Ludwig Tieck and Ernst Theodor Wil- 
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Nathaniel Hawthorne 


helm Hoffmann; the French authors Alfred de 
Musset, Alphonse Daudet, and Prosper Meri- 
mee; and the American author Washington Irv- 
ing (qq.v.). In the opinion of many critics the 
finest romantic short stories were written by the 
American authors Edgar Allan Poe and Nathan- 
iel Hawthorne (qq.v.). Poe was a master of the 
tale of grim terror; his stories are enveloped in a 
powerful atmosphere of fear, violence, and 
madness. Hawthorne's style was, by contrast, 
slow and meditative, but he often used it to 
awaken in the reader an acute awareness of 
guilt and sin. Ostensibly, his subject matter is 
New England and its Puritan heritage, but his 
real theme is the conscience of man. 

Realism. Writers of the realistic short story be- 
came active after the middle of the 19th cen- 
tury. They directed their attention to the matter- 
of-fact world that the romantics had neglected, 
believing that fiction should reflect without 
prejudice all of the objects it encounters. In 
practice, the realists were much more selective 
than this formula suggests, for they attempted 
to impose order upon the crowded details of 
experience. 

The short stories of the French writer Guy de 
Maupassant (q.v.) are typical examples of the re- 
alistic school. An intelligent and sardonic man 
of the world, Maupassant reflected in his works 
every foible of French society. His plots, al- 
though at times careless, are invariably ingen- 
ious and his stories are enlivened by a dry, hard 
wit. 

Many of the most celebrated short-story writ- 
ers were Maupassant's disciples, including the 
British authors Rudyard Kipling and Somerset 
Maugham (qq.v.). Kipling's earliest and best 


stories are portrayals of garrison life among the 
British in India. Somerset Maugham used Mau- 
passant's methods of writing in his stories of 
drifters and sanctimonious missionaries in the 
South Seas. 

Stories of the 20th Century. By 1900 realism 
dominated the short-story. Its acceptance was 
almost universal. At this time the number of 
magazines publishing short stories increased 
considerably, helping to create a mass audience 
that demanded facile amusement rather than 
literary excellence. Many writers of realistic 
short stories were willing to satisfy their de- 
mand. Gradually abandoning their attempts to 
reflect all of reality, they concentrated instead 
upon smooth construction, an easy charm of 
manner, and innocuous material. A much 
smaller number of writers was more concerned 
with literary excellence than with popularity. 

One of the most successful early commercial 
writers was the American author William Syd- 
ney Porter (q.v.), who used the pen name O. 
Henry. The typical short story by O. Henry is al- 
most a mechanical contrivance, a glib narrative 
climaxed by the so-called surprise ending for 
which he became famous. O. Henry's contem- 
poraries, the British writer William Wymark Ja- 
cobs and the American writer Richard Harding 
Davis (qq.v.) were among the many other writ- 
ers producing short stories at the same level of 
easy competence. 

Contemporary with these writers were two of 
undoubted genius, the American author Henry 
James and the British author Joseph Conrad 
(qq.v.); the latter, although born a Pole, became 
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a craftsman of faultless English prose. A pro- 
found moralist and a brilliant technician, James 
was determined to restore and extend the range 
of the short story. He was a scrupulous and ex- 
acting dramatist of subtle psychological states; 
Conrad called him a "historian of fine con- 
sciences". The phrase applies equally to Conrad 
himself. Having been a captain in the British 
merchant service, Conrad had a first-hand 
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knowledge of sailors and the sea. His stories are 
not adventure yarns, however, but taut and 
vivid stories of men tormented by conflicting 
loyalties. 

The short-story renaissance that began in the 
early decades of the present century owes much 
to the example set by James and Conrad, but 
new forces contributed to it also. The im- 
pressionistic short story was largely the creation 
of the Russian author Anton Pavlovich Chekhov 
(q.v.). Impatient with the contrived plots and 
formulas of conventional fiction, Chekhov at- 
tempted to record an exact impression of a 
scene or an encounter in such a way as to elicit 
from the reader an exact response. At first read- 
ing, many of Chekhov's stories seem formless, 
but each one, built up of nuances and half 
tones, is shaped firmly by the discipline of his 
art. 

Naturalism and symbolism both contribute to 
the brilliant effect of the short stories in the vol- 
ume Dubliners (1914) by the Irish author James 


Joyce (q.v.). Naturalistic writers attempt to 
port events with scrupulous objectivity h 
withholding any direct comment of their 0 J 
they permit the narrative to carry its own mean' 
mg. In his stories, Joyce records with an almost 
painful accuracy the meanness and provincial 
of life in his native city of Dublin. Yet each de 
tail is charged with such latent power that it 
takes on the force of a symbol, suggesting to the 
reader a rich meaning beneath the drab-seem 
ing surface. 

Both Chekhov and Joyce directly influenced 
later writers of short stories. The Cerman-Amer- 
ican novelist, critic, and short-story writer Tho- 
mas Mann (q.v.) had less of an influence than 
Chekhov and Joyce, but he approaches them in 
stature. His short stories, which are written in a 
tone of stately and occasionally ponderous 
irony, probe the moral structure of bourgeois 
society and examine the nature and personality 
of the artist. 

The Austrian writer Franz Kafka (q.v.) was the 
master of a very different kind of German prose. 
Kafka's stark, haunting tales are allegories of 
modern man; his heroes, living lonely lives in 
great cities, seek justice stubbornly and with fu- 
tility in a world that seems to deny the existence 
of justice. 

The Present Day. The contemporary short 
story owes a debt to all of these powerful inno- 
vators. The British writer Katherine Mansfield 
(q.v.) was clearly a pupil of Chekhov. Herdeli- 
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cate stories, marked by her sharply feminine 
personality, attempt to capture elusive moments 
In time. The Irish writers Sean O'Faolain (1900- 

) and Frank O'Connor (pen name of Michael 
O'Donovan, 1903-66) also were disciples of 
Chekhov. Their short stories are vigorously writ- 
ten and marked by vivid characterization. 
O'Connor's stories are especially notable for 
their sparkling wit. 

The British novelist, poet, and short-story 
writer D. H. Lawrence (q.v.) portrayed in con- 
densed form in his short stories problems and 
situations that he treated more fully in his nov- 
els. Prominent among these problems are the 
lack of natural balance and intensity in modern 
life and the ways by which they may be re- 
stored. The American author William Faulkner 
(q.v.) dealt significantly in his short stories, as in 
his novels, with the South. In his stories the 
human situations resulting from the broken so- 
cial forms of the South reflect problems of 
human heroism and doom. 

The American author Ernest Hemingway (q.v.) 
holds a particularly eminent position among 
short-story writers. His sure touch conveys his 
meanings through understatement and sparse 
elliptical dialogue; these devices many other 
writers have tried to imitate. Hemingway's 
stories of boyhood in the Michigan woods, of 
the ironic wisdom that war engenders, and of 
the courage of the bull ring, are written in hard, 
firm prose that does not waste a word. 

A number of other modern writers have pro- 
duced distinguished short stories. The American 
author Eudora Welty (q.v.) deals with life in a 
Mississippi village in short stories marked by 
both humor and pathos. The short stories of the 
Italian author Alberto Moravia (q.v.), a master of 
the harshly realistic school of Italian writing, are 
greatly respected, especially by European au- 
thors. Those of the Russian author Isaak Emman- 
uelovich Babel (1894-1941) reveal a vivid and 
energetic talent. The short stories of the Ameri- 
can authors Katherine Anne Porter (q.v.) and 
Jean Stafford (1915- ) are rich in psychological 

insights and subtle perceptions. The stories of 
the American writer Jerome David Salinger 
(q.v.) are notable for their wry, near-mystic view 
of life; those of the American authors John 
O'FJara, whose style is tense in the manner of 
Hemingway, and John Updike (qq.v.), who 
writes florid, mannered prose, are alike in their 
ironic realism. 

Useful anthologies of the short story, often 
with accompanying critical material, include 
The Short Story (1948) by Sean O'Faolain, The 
House of Fiction (1951) by the American critics 


Caroline Gordon (1895- ) and Allen Tate 

(q.v.), Understanding Fiction (1959) by Cleanth 
Brooks (1906- ) and Robert Penn Warren 

(q.v.), and Studies in Change; A Book of the 
Short Story (1965) by Hugh Kenner (1923- ). 

SHOSHONE FALLS, cataract of the Snake R. in 
s. Idaho. After flowing through a long, deep can- 
yon, the river makes a plunge of 212 ft. over a 
basaltic horseshoe rim almost 1000 ft. wide. The 
height of the falls exceeds that of Niagara Falls 
(q.v.). The volume of Shoshone has been re- 
duced in recent years by irrigation projects. 
SHOSHONI, North American Indian tribe 
speaking a language belonging to the Shoshon- 
ean branch of the Uto-Aztecan linguistic family; 
see American Indian Languages: Classification of 
Languages. The tribe formerly lived in the 
mountainous lands of western Wyoming and 
Montana, central and southern Idaho, and parts 
of Utah, Nevada, and Oregon. In common with 
their neighbors, the Bannock and the Piute 
(q.v.), the Shoshoni are often popularly designa- 
ted the Snake Indians. About 3500 Shoshoni sur- 
vive on reservations in Idaho, Wyoming, and 
Nevada. See American Indians: Indians of the 
United States and Canada: Plateau Area. 
SHOSTAKOVICH, Dimitri Dimitrievich 
(1906-75), Soviet composer, born in Saint Pe- 
tersburg (now Leningrad), and trained at the 
Leningrad Conservatory (1919-25). Shostakovich 
first attracted international attention with the 
premiere of his First Symphony (1926), com- 
posed when he was still at the Conservatory. 
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His music is distinguished principally by two 
features: its rhythmic vitality, and its rich melo- 
dies, which are frequently reminiscent of the 
gypsy tunes popular in eastern Europe (see Folk 
Music: Hungary and Eastern Europe). Most of 
his large works are composed in the traditional 
form of the sonata (q.v.), and his mature har- 
monic style is usually simple and direct. His 
technical mastery of the orchestra is particularly 
notable. 

Shostakovich's Second Symphony (1927), 
composed to celebrate the tenth anniversary of 
the Russian Revolution (q.v.), Third Symphony 
(1931), and Fourth Symphony (1936), all proved 
less successful than the first. His first opera, The 
Nose (1929), modelled on the expressionistic 
and atonal techniques of such Western compo- 
sers as the German Paul Hindemith and the Aus- 
trian Alban Berg (qq.v.), was well received by 
the critics and public but was censored by offi- 
cial Communist Party officials as bourgeois and 
decadent. Shostakovich's next opera, Lady Mac- 
beth of Mtsensk (1934), again received both 
popular and critical acclaim, but party publica- 
tions condemned the opera as being counter- 
revolutionary. Such attacks led Shostakovich to 
promise to reformulate his artistic ideas. 

His Fifth (1937) and Sixth (1939) symphonies 
were well received, both by the party and the 
public, and his Seventh Symphony (1942), com- 
posed during the World War ll siege of Lenin- 
grad (q.v.) and known as the "Leningrad Sym- 
phony", became a great popular success. In 1948 
his music was again attacked on political 
grounds, and once more he promised to reform 
his musical style. He apparently did so to the 
satisfaction of the Soviet government and he re- 
ceived the Order of Lenin, the supreme Soviet 
honor, in 1956. Shostakovich was also awarded 
the Stalin Prize for his compositions on several 
occasions, and in 1966 received the accolade of 
Hero of Socialist Labor, the first composer to re- 
ceive this Soviet honor. In 1972, his Fifteenth 
Symphony, a purely instrumental, four-part 

omposition, was well received in Moscow. 

Among his other works are a Piano Concerto 
J933), Sonata for Cello and Piano (1934), String 
Quartet (1938), Piano Quintet (1940), and six 
symphonies between 1943 and 1962. He also 
composed music for ballets, songs, and scores 
for motion pictures. 

SHOTGUN, shoulder gun that discharges from 
a smoothbore barrel a quantity of small, round 
pellets, or shot, each time it is fired. The primary 
use of the shotgun is in the hunting of water- 
fowl, game birds, and small animals. Shotguns 
are also used in two forms of sport shooting 


called skeet and trap, in which breakable target- 
are thrown into the air by a device called a trap 
The number of shot in a cartridge, called a shot- 
shell or shell, depends on the size of the pe!let> 
and the weight of shot. The weight of shot in a 
cartridge depends on the size of the bore, or in- 
terior diameter, of the barrel. 

COMMON SHOT SIZES 


Site No. 

Diameter 
in inches 

Pellets 
per or. 

12 

.05 

2385 

9 

.08 

585 

8 

.09 

409 

7 Vz 

.095 

345 

6 

.11 

223 

5 

.12 

172 

4 

.13 

136 

2 

.15 

88 

BB 

.184 

50 

Air rifle 

.175 

55 


Shotgun bore size is specified by gauge num- 
ber, the gauge being the number of lead balls of 
the same diameter as the bore required to 
weigh 1 lb. Thus, in a 10-guage shotgun, ten of 
the lead balls weigh 1 lb. Standard gauges are 
10, 12, 16, 20, and 28. The 0.410-bore is not sized 
in gauge, but in caliber; its bore is 0.410 in. in di- 
ameter. 

The maximum effective range of a shotgun 
with birdshot is about 50 yd. Single-projectile 
shotshells, called slugs, are used in the hunting 
of medium-sized game, such as whitetail deer. 
Effective maximum range with slugs is about 80 
yd., as compared with ranges of several hundred 
yards for high-powered hunting rifles. 

Shotguns are made in a number of types. The 
most familiar is the double-barrel, which has 
two barrels mounted side by side and a separate 
firing mechanism, or lock, for each barrel. Firing 
may be by two triggers, one for each lock, or by 
a single trigger that fires the barrels in succes- 
sion. A variant of the double-barrel gun is the 
over-under, in which the barrels are mounted 
one above the other. A third type is the single- 
barrel, or single-shot, which may be breech 
loading or have single-shot or repeating-bolt ac- 
tion. A combination gun is a multibarrel firearm 
with one or two shotgun barrels and one or 
more rifled barrels. Other common shotgun 
types are the slide-action, or pump, and the 
semiautomatic, or self-loader; these are the 
most popular types in use today. These guns are 
generally alike in construction, having a single 
barrel, a tubular magazine, and a sliding breech- 
block to feed shells to the chamber and hold 
them in place during firing. Modern guns are 
termed hammerless; that is, the hammers are 
concealed and are cocked automatically as the 
gun is opened or closed. 

To regulate the spreading of the shot after it 
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leaves the barrel, the bore of most shotguns is 
constricted at the muzzle end. The difference in 
diameter of the barrel and the constricted sec- 
don, called the choke, determines the degree of 
spread. Shot spreads most from an uncon- 
-tricted barrel, called a cylinder bore; it spreads 
least from a barrel with about 0.030-in. to 0.040- 
in, net constriction, called a full choke. Only 
limited control can be achieved even with a full 
choke; any additional constriction results in 
greater spread of the shot swarm. At a 40-yd. 
range, the standard testing distance for most 
guns, the full-choke gun limits the shot spread 
to a radius of about 15 in. See also Small Arms. 
SHOVELER, small freshwater duck, Anas cly- 
peara, in the Duck family, Anatidae, having a 
broad, flat bill. It is from 17 to 20 in. in length 
and found along coasts and rivers throughout 
the Northern Hemisphere in summer, migrating 
southwards in winter. The upper part of the dis- 
tinctive bill is longer than the lower. Shovelers 
feed in shallow waters on insects, mollusks, and 
roots, straining mud and water out of the ser- 
rated sides of their bills. Males are mostly green- 
ish black and white with chestnut patches on 
the underside and light-blue patches on the 
wings; females are mottled brown with blue 
wing patches. The birds nest in grass at some 
distance from the water. The only North Ameri- 
can species is A. clypeata. Although shovelers 
are sometimes called spoonbills, they should 
not be confused with the long-legged wading 
bird of that name; see Spoonbill. 

SHOWBOAT, in United States history, a float- 
ing theater used to present popular plays, 
vaudeville, concerts, and circus acts. Usually 
propelled by steam or transported by steam tug, 
these boats went up and down the rivers of the 
U.S., especially the Mississippi R., from early in 
the 19th century until the late 1920's. They 
ranged from crude rafts with an improvised au- 
ditorium and stage to large steamships with 
elaborate, well-equipped theaters. The com- 
pany frequently included members of the family 
of the owner, with added traveling players as 
necessary. A few showboats still operate, but as 
a whole the tradition belongs to the 19th cen- 
tury and the period immediately before and 
after World War I. It is memorialized in the 
novel Show Boat (1926) by the American writer 
Edna Ferber, which was later made into a suc- 
cessful musical play by the American composers 
Jerome Kern (qq.v.) and Oscar Hammerstein, 
2nd (see under Hammerstein). 

SHRAPNEL, name applied to an artillery frag- 
mentation shell invented in 1784 by the English 
artillery officer Lieutenant Henry Shrapnel 


(1761—1842), and today broadly denoting any 
projectile fragments; see Artillery. His invention 
was adopted by the British artillery nineteen 
years later and named after him. In its original 
form, the shell was spherical-shaped and con- 
tained a minimum explosive charge, small lead 
balls which themselves came to be known as 
shrapnel, and a fuze (q.v.) to explode it in the 
air above enemy troops. Shrapnel was later 
placed into cylindrical shells and used exten- 
sively, especially during World War I. The effec- 
tiveness of shrapnel discouraged mass battle- 
field formations and contributed to the 
trench-type warfare characteristic of World War 
I (q.v.). Fragmentation projectiles in the form of 
bombs, mortar shells, and grenades proved 
more effective after World War !, and the shrap- 
nel shell became obsolete. See Bomb; Grenade; 
Mortar; Shell; Shotgun. 

SHREVEPORT, city in Louisiana, and parish 
seat of Caddo Parish, on the Red R., about 325 
miles n.w. of New Orleans. The city is served by 
several railroads and airlines. Shreveport is the 
headquarters of the natural-gas industry of the 
surrounding region, and is also the distribution 
and trade center for the oil and lumber pro- 
duced in the area. A manufacturing center, the 
city has oil refineries and plants producing ap- 
parel, chemicals, processed foods, machinery, 
and metal products. Shreveport is the seat of 
Centenary College of Louisiana, founded in 
1825. The annual Louisiana State Fair is held in 
the city. Nearby is Barksdale Air Force Base. 
Shreveport was founded as Shreve Town in 1836 
and named for the American steamship captain 
Henry Miller Shreve (1785-1851), who opened 
the Red R. to navigation. It was incorporated as 
the town of Shreveport in 1839 and was char- 
tered as a city in 1871. The city served as the 
Confederate capital of Louisiana in 1863. Pop. 
(1960) 164,372; (1970) 182,064. 

SHREW, common name applied to numerous, 
extremely small mammals related to the mole 
(q.v.), comprising the family Soricidae in the 
order Insectivora. The animal is mouselike in 
general appearance but has a long, pointed 
snout and soft, gray-brown, velvety fur. Most 
species live on the ground, although a few spe- 
cies are semiaquatic or arboreal. Shrews, active, 
nocturnal animals, feed on insects and worms 
primarily, but also kill and eat mice many times 
their own size. Many species have glands, lo- 
cated on the knees and elbows, from which a 
fluid with a disagreeable odor is secreted. 

The Shrew family is the largest among the In- 
sectivora and numerous species are found on all 
major land areas of the world except the polar 
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Elephant shrew , family Soricidae 
regions, Australia, New Zealand, Greenland and 
Tasmania. In the United States the most com- 
mon genera are Sorex, containing the long- 
tailed shrews, and Blarina, containing the short- 
tailed shrews. Animals in the genus Sorex are 
slightly less than 3 in. long. The ears are large 
and the teeth are brown at the tip. Five to seven 
young are produced in a litter each spring. The 
mole shrew, B. brevicauda , the most common 
shrew in eastern U.S., is about 4% in. long. The 
tree shrew is not a true shrew but a shrewlike 
primate. 

SHRIKE, common name applied to any of nu- 
merous passerine birds, found throughout the 
world, which comprise the family Laniidae. The 
bird is characterized by a notched bill that is 
broad at the base, hooked at the tip, and resem- 
bles the bill of larger birds of prey. The tail is 
proportionately long and rounded and the 
wings are short. The plumage is predominantly 
gray, black, and white. The song consists of a 
sweet, variable warble, interspersed with harsh, 
prolonged cries similar to those of the catbird. 
Shrikes feed on insects and worms, which they 
impale on thorns, sharp twigs, or the barbs of a 
wire fence. Some of the larger shrikes, called 
butcherbirds, also attack and feed on small birds 
and mammals. The birds nest in thickly 
branched trees or in masses of interlacing tan- 
gles of vines or twigs. They lay from four to 
seven eggs, which are colored in various tints of 
gray, green, or bluish green, with spots of 
brown, lavender, and gray. 

North American shrikes belong to the genus 
Lanius. The northern shrike, L borealis , which is 
about 10 % in. long, breeds in Canada and win- 
ters in the United States; it is also found in the 
Old World. The loggerhead shrike, L iudovici - 
anus , smaller than the northern shrike, breeds in 
the U.S. and is common in the south and south- 
west. 

SHRIMP, common name most generally ap- 
plied to a number of genera of decapod crusta- 


ceans of the suborder Macrura; see Crustacea- 
Decapoda. Shrimp are usually called prawns in 
some Oriental and Old World areas; see Pr,aw\ 

They are closely related to the lobster and cray- 
fish and, more distantly, to the crab (qq.v.). The 
anterior cephalothorax of the shrimp has promi- 
nent antennae, stalked eyes, a serrated rostrum 
(beaklike prolongation) and five pairs of walk- 
ing legs. The seven-segmented abdomen or tail 
has five pairs of swimming legs and a terminal 
telson or tail spine. 

Shrimp are found in both fresh water and salt- 
water. They generally live on or near the bot- 
tom, and may burrow into a mud bottom or 
swim pelagically (that is, in the open sea). Most 
species live in shallow water; others live at 
depths of several hundred fathoms. Some grow 
to more than 1 ft. in length, but most species are 
somewhat smaller. The color varies considerably 
from red to whitish, tinged with green, pink, or 
black. Some have distinctive spots or other 
markings. 

Shrimp are a very popular food resource and 
support extensive fisheries around the world. 
The most common commercial species in wa- 
ters near the United States is the white shrimp, 
Penaeus setiferus. In the U.S. about 120,000 tons 
of shrimp, valued at about $82,000,000 to fisher- 
men, have been landed in one year; U.S. shrimp 
imports have totaled about 80,000 tons annually; 
and the recorded world catch in a recent year 
was more than 700,000 tons. 

Some other crustaceans may be referred to as 
shrimp, for example, the opossum shrimp (in 
the order Mysidacea) or the mantis shrimp or 
prawn (in the order Stomatopoda). 
SHROPSHIRE, or SALOP, Great Britain, border 
county of w. England. The Severn, the principal 
river, is navigable throughout. To the n. and n.e. 
of the Severn the county is generally level and is 
under tillage; to the s. and s.w, it is hilly and 
mountainous, the Glee hills rising to an altitude 
of 1800 ft. Here cattle breeding is extensively 
carried on. A breed of horned sheep is peculiar 
to this county. Shropshire is also remarkable for 
its mineral wealth. Coal, iron, copper, and lead 
fields at Coalbrookdale, Snedshill, and Ketley 
are extensively worked, and there are important 
iron industries. The county town is Shrewsbury. 
Area, 1346 sq.mi.; pop. (1971) 336,934. 
SHROVETIDE, in Christianity, period of three 
days, immediately preceding Ash Wednesday 
(q.v.), given over to preparation for Lent (q.v.). 
The chief part of the preparation consisted in 
being shriven, or having one's confession (q.v.) 
heard. "Shrove" is the past tense of "shrive", of 
which "shriven" is the past participle; hence the 
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name "Shrovetide". After the duty of confession 
w as fulfilled, the faithful were permitted to in- 
dulge in amusements. The period as such is no 
[onger observed, but a survival of the frolic is 
|he carnival of some European countries. In 
England, football, cockfighting, and bullbait- 
ing (qq.v.) long were recognized pastimes of 
Shrovetide. The Mardi Gras (Fr., "'fat Tuesday") 
celebrated by the French is Shrove Tuesday, 
the last day of Shrovetide. 

SHRUBS, plants that differ from herbs in being 
woody, and that differ from trees chiefly in 
height, but partly also in the development of 
numerous primary shoots of approximately 
equal value. The distinction is largely artificial, 
because many transitions or overlappings exist 
between these groups. 

SHUBERT, name of three American theatrical 
producers and theater owners who were broth- 
ers: Lee Shubert (1875-1953), Sam S. Shubert 
(1876-1905), and Jacob J. Shubert (1880-1963). 

The brothers, all born in Syracuse, N.Y., moved 
to New York City in 1900, where they leased the 
Herald Square Theater, the first of an empire 
that at its height included more than sixty thea- 
ters throughout the United States. Beginning as 
theater owners and operators, the Shuberts 
soon became producers of plays and managers 
of performers as well. They produced more than 
500 plays, including many operettas by the 
American composers Sigmund Romberg and 
Victor Herbert (qq.v.), and among the perform- 
ers they managed were the American entertain- 
ers Al Jolson and Eddie Cantor and the French 
actress Sarah Bernhardt (qq.v.). Their offices in 
the Shubert Theater in New York City were 
alongside an open passageway now known as 
Shubert Alley, in the heart of the Broadway 
theater district. 

SHUFFLEBOARD, game in which two or four 
players use 6-ft. cues to shove disks of wood, or 
steel encased in plastic into scoring areas on a 
marked court. A standard shuffleboard court, 
which is 52 ft. long and 6 ft. wide, consists of 
two identical halves separated by an intervening 
neutral zone. On each side of the neutral area is 
a triangular scoring zone; at each end of the 
court is a rectangular shooting area. Players slide 
disks across the neutral zone into the farther tri- 
angular scoring area. Each triangle is divided 
into three sections designating 10 points, 8 
points, and 7 points, respectively. Opposing 
players stand side by side and shoot to the op- 
posite triangle, attempting to score points and 
to block the path of an opponent's shot or to 
knock his disks into a penalty area, which rep- 
resents minus 10-points. 


Played since the Middle Ages, shuffleboard 
derived apparently from curling (q.v.) or lawn 
bowling. Long popular as a deck game aboard 
ship, shuffleboard was played in 1900 on hard- 
packed sand at Daytona Beach, Fla., from which 
it spread to all parts of the United States. In 1931 
it was so widely played that a National Shuffle- 
board Association was set up and the game was 
standardized. 

SIALKOT, city of Pakistan, in Punjab Province, 
about 70 miles n.e. of Lahore. The city is a rail 
junction and a major trade and processing cen- 
ter. It has a variety of light manufactures, includ- 
ing bicycles, surgical instruments, and sporting 
goods. The chief points of interest are the shrine 
of Guru Nanak (1469-1539), founder of the Sikh 
religion (see Sikhs), and a 12th-century fort. Pop. 
(greater city; 1971 est.) 168,000. 

SIAM. See Thailand. 

SIAMESE TWINS, name popularly applied to 
twins congenitally united in a manner not in- 
compatible with life or activity. The name de- 
rives from the famous twins Eng and Chang 
(1811-74), born of Chinese parents in Siam (now 
Thailand). Eng and Chang were joined together 
at the sternum by a thick, muscular ligament. 
They toured the world as an attraction, married 
two normal sisters, and had a total of nineteen 
children. Their deaths occurred three hours 
apart. Siamese twins may be connected at the 
hips, buttocks, or other parts of their bodies and 
may have one or more organs in common. 
Joined twins are always of the same sex. Surgical 
separation is sometimes possible, but the opera- 
tion is usually fatal to one of the twins. An oper- 
ation was successfully performed in 1953 on 
twins who were joined near the base of the 
spine and shared the lower intestinal tract. See 
also Multiple Birth. 

SIAN or CHANGAN or SIKING, city in the 
People's Republic of China, and capital of Shen- 
si Province, on the Wei R., about 400 miles n.w. 
of Hankow. The city is a flourishing commercial 
center and is served by the Lung-Hai Railway, 
which provides connections with Tungkwan 
and with points in central and e, China. One of 
the oldest cities in China, Sian has figured 
prominently in Chinese history from antiquity 
to modern times. It was founded by the Chou 
dynasty in the 12th century b.c., and during the 
reign (246-210 b.c.) of Shi Hwangti the city was 
styled Kwan-chung and became capital of all 
China. Under the Han dynasty (202 b.c.-9 a.d.) 
Sian, then known as Wei-nan and Nui-shi, re- 
putedly attained a population of 4,000,000. In 
the 7th and 8th centuries a.d. the city was the 
seat of numerous Christian missions, including 
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many established by the Nestorian sect; see Nes- 
torians. The Italian traveler Marco Polo (q.v.), 
who visited Sian in the 13th century, was deeply 
impressed by its trade and industry. In modern 
times, Sian received international notice as the 
scene of the kidnapping, in December, 1936, of 
the Chinese Nationalist statesman Chiang Kai- 
shek (q.v.), by Marshal Chang Hsueh-iiang, an 
advocate of united action by Chinese National- 
ists and Communists against Japan. Sian was 
captured by a Communist army in the summer 
of 1949, during the Chinese civil war. 

Noteworthy points of interest in and near 
Sian are the encircling fortifications, the tombs 
of the T'ang emperors, a colossal image of Bud- 
dha (q.v.), and the historical museum. Among 
the museum exhibits is the celebrated Nestorian 
tablet, an inscribed stone slab dating from the 
8th century, which contains an abstract of Chris- 
tian doctrine and an account of the early 
Church in China. Pop. (1970 est.) 1,900,000. 
SIANGTAN, city of the People's Republic of 
China, in Hunan Province, on the Siang R., 
about 300 miles n. of Canton. It is a regional 
trade center, and since 1949 has become impor- 
tant for the manufacture of chemicals, machine 
tools and electrical goods. Pop. (1970 est.) 
300,000. 

SIBELIUS, Jean (1865-1957), Finnish composer, 
born in Hameenlinna, and educated at the 
Helsinki Conservatory. He studied composition 
in Vienna under the Hungarian composer Karl 
Goldmark (q.v.). Sibelius taught theory at the 
Helsinki Conservatory from 1892 until 1897, 
when he received a government annuity that 
enabled him to concentrate solely on composi- 
tion. With the exception of a few trips abroad, 
he lived for the rest of his life at Jarvenpaa on 
the outskirts of Helsinki. He stopped composing 
in 1929. 

The leading composer of Finland, Sibelius is 
also considered one of the chief symphonic 
composers of the 20th century. His music is in- 
spired largely by nature and by Finnish legends, 
such as the Finnish national epic the Kalevala 
(q.v.). Although actual folk songs are not em- 
ployed in his compositions, Sibelius used me- 
lodic and rhythmic patterns characteristic of 
Finnish folk poetry and music. Most of his music 
is highly nationalistic, and one of his most fa- 
mous pieces, the tone poem Finlandia (1899, re- 
vised 1900), was banned by the Russian rulers of 
Finland because it aroused much patriotic fer- 
vor among the Finns. 

A characteristic feature of Sibelius' style is the 
frequent use of short motifs that are continually 
transformed and that finally evolve into com- 


plete melodies. At his best in symphonies an* 
symphonic poems, he was a master of orchestra^ 
technique. The last exponent of 19th century ro- 
manticism in music, he was concerned with 
preserving formal structure and in this way wa< 
influenced by the German composer Johannes 
Brahms (q.v.). 



jean Sibelius upi 


Other principal works of Sibelius include 
seven symphonies, written between 1899 and 
1924, and the symphonic poems En Saga (1892, 
revised 1901), The Swan of Tuonela (1893), 
Nightride and Sunrise (1909), The Oceanides 
(1914), and Tapiola (1925). Sibelius also wrote 
chamber and choral music and pieces for the 
piano as well as songs. His famous Valse Triste 
("Sad Waltz", 1903) was originally composed as 
incidental music for a play. 

SIBERIA (Russ. Sibir), vast area in the Soviet 
Union, comprising the Asian portion of the 
Russian S.F.S.R. (q.v.) and including all the ter- 
ritory of the Soviet Union in Asia, except Ka- 
zakh S.S.R., Uzbek S.S.R., Turkmen S.S.R., Kirghiz 
S.S.R., Tadzhik S.S.R., and Kara-Kalpak A.S.S.R. 
Siberia extends s. from the Arctic Ocean to 
Mongolia, and e. from the Ural Mts. to the Paci- 
fic Ocean, and includes the island of Sakhalin 
and the Kamchatka Peninsula. The greater part 
of the area is contained in the Buryat A.S.S.R. 
and the Yakut A.S.S.R., the Krasnoyarsk, Khabar- 
ovsk, Altay, and Maritime territories, and several 
large oblasts, notably Novosibirsk, Irkutsk, 
Chita, and Tomsk. The most important Siberian 
cities include Barnaul, Biysk, Birobidzhan, lr- 
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kuts k, Khabarovsk, Komsomol'sk, Krasnoyarsk, 
Novosibirsk, Omsk, Tomsk, and Vladivostok 
iqq v ). Siberia covers an area of about 6,086,680 

nq.mi. 

physical Features and Climate. For about a 
third of its area, from the Ural Mts. to some dis- 
tance beyond the Yenisey R., Siberia is a great 
□lain with few sharp elevations, sloping gener- 
ally downward from s. to n. In the w. part of this 
section of Siberia are large areas of swamp, 
through which are scattered thousands of small 
lakes, relics of the Ice Age. To the e. of the Yen- 
isey R. a number of mountain ranges extend 
generally from s.w. to n.e., giving the region a 
mountainous character. The chain composed of 
the Yablonovyy and Stanovoy ranges extends 
without interruption from the Chinese frontier 
ni. to the Bering Strait, a distance of about 4300 
mi. Besides these two chains, the highest Siber- 
ian ranges include the Altay Mts., between 
Mongolia and the Sinkiang-Uighur Autonomous 
Region of China, and the Sayan Mts., an exten- 
sion of the Altay chain, in the Tuvinian A.S.S.R. 
A chain of volcanic mountains extends the en- 
tire length of the Kamchatka Peninsula in n.e. Si- 
beria, reaching elevations of from 10,000 to 
nearly 15,000 ft. above sea level. 

The shore of the Arctic Ocean is low and flat. 
Almost the entire n. section of Siberia, extend- 
ing from the ocean s. for about 250 mi., is tundra 
(q.v.), treeless and marshy plains that are per- 
petually frozen to great depths, in some places 
to 650 ft. The tundra surface thaws sufficiently 
in summer to permit short-lived vegetation. 
Near the Arctic Circle the tundra gradually 
merges into marshes and a forest belt which, in 
w. Siberia, extends to the s. agricultural region. 
The Siberian forests, called taiga, are considered 
the densest and most extensive in the world, ex- 
cept for the forests of the Amazon in South 
America. With its extensions into the forest belt 
of the European Soviet Union, the Siberian taiga 
occupies 3,900,000 sq.mi. The Pacific coast is 
fringed by high, forested mountains. Lake Bay- 
kal (q.v.), in the Buryat A.S.S.R. of southern Si- 
beria, is the largest fresh-water lake in Asia. 

Siberia is traversed by a network of large riv- 
ers, four of which, the Lena, Yenisey, Amur, and 
Ob' (qq.v.), are among the fourteen longest in 
the world. Together, these rivers provide about 
30,000 mi. of interior navigation. The most im- 
portant river, the Ob', and its tributary, the Irt- 
ysh, flow through the most fertile and populous 
areas of Siberia for about 3200 mi. These rivers 
are frozen from six to nine months of each year. 

Siberian winters are long and severe but ex- 
ceedingly dry; in some areas snowfall is so scant 


that sleds cannot be used for transportation. 
Summers are short and hot. In the agricultural 
districts of both e. and w. Siberia the mean an- 
nual temperature is about 32° F. Temperatures 
of -93° F. in winter and 93° F. in summer have 
been recorded in Verkhoyansk, in the n. central 
region. Except for the Pacific Coast area, rainfall 
is small and frequently insufficient for crop 
growing. In the frozen tundra region, layers of 
ground ice are found beneath the surface of the 
soil. These ice layers are exceedingly thick, and 
frozen and preserved prehistoric mammoths 
have frequently been found in them. 

Flora and Fauna. Perennial mosses, lichens, 
and stunted shrubs, interspersed with flowering 
plants in summer, grow on the treeless tundra. 
The most common and hardy tree found in the 
taiga forest, which is broken only by waterways 
and narrow ravines, is the larch. Other common 
Siberian trees include the pine, Siberian cedar, 
birch, and poplar. Siberia is one of the major 
sources of furs in the world. Fur-bearing animals 
include the polar hare, otter, sable, ermine, 
wolf, bear, several varieties of fox, and the gray 
squirrel. Leopards and Manchurian tigers are 
found in the region of the Amur R. Domesti- 
cated reindeer are used for transportation pur- 
poses in various northern areas, and camels are 
used in the south. 

Production and Industry. Siberia is poten- 
tially one of the most productive regions of the 
Soviet Union, but because of the severity of the 
climate and the difficulty of transportation, it is 
one of the least developed areas. Much of the s. 
region was opened up by the 5500 mi. Trans-Si- 
berian Railway completed in 1903. Cities and 
towns were built along the route of the railroad, 
some of the most important at points where 
communication facilities meet. Krasnoyarsk is 
built on the Yenisey R., Novosibirsk on the Ob', 
Omsk on the Irtysh and Khabarovsk where the 
Trans-Siberian Railway crosses the Amur R. In 
recent years air transport has become a primary 
method of spanning the vast distances between 
the European S cfvTe fJSmo n-a nUTemote ‘ Siberian 
towns. Siberia reg&ied a% r t h e .pidheen n g£re - 
gion of the U.Sil.R., and, the Soviet government 
has emphasize! the economic; development 
and industrialization of Siberia in Its Five-Year 
Plans. .f. A T; 

The predominant industries., of .Siberia arc 
mining and agriculture. Siberian coal deposit*, 
are among the largest in .the .world.,. The, 
netsk Basin (q.v.;), Wv w. $iberia r fe^s^roaCed-tl 
contain more tha a^,QOQ;OOO f QQO. t 
as well as exte^iv^^ 

exceedingly r i ch*eeaT-fi iTneiT aV e?" 1 ? rrfte 'O liw*m 
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khovo and Minusinsk areas. Siberian mines sup- 
ply two thirds of Soviet gold, found especially in 
the valley of the Lena R. and at Bodaybo on the 
Vitim R. Silver is mined chiefly in the vicinity of 
Nerchinsk, in the s.e. Other Siberian mineral re- 
sources include graphite, copper, lead, tin, zinc, 
uranium, and manganese. Siberian industrial es- 
tablishments presently include metallurgical 
and chemical plants; textile factories; plants for 
the manufacture of tanks, tractors, and agricul- 
tural implements; flour mills; sawmills; and 
glass, brick, cement, and pottery works. 

Siberia contains about 12 percent of the culti- 
vated land of the Soviet Union. The leading 
crop is spring wheat, followed by oats, rye, and 
barley. Most of the farming area is in w. Siberia, 
extending from the Ural Mts. approximately to 
Lake Baykal, about 180,000 sq.mi. Since the be- 
ginning of the Soviet regime the cultivable area 
has been consistently developed to the n.; in the 
late 1960's reforestation, terracing, and other 
techniques preventing erosion were imple- 
mented in E. Siberia in order to improve the soil 
available for cultivation. Crops planted in this 
region include potatoes, cereal grains, sugar 
beets, and flax. Other agricultural activities in- 
clude dairying, meat packing, and the process- 
ing of hides. 

History. According to historical and archeo- 
logical research the earliest-known inhabitants 
of Siberia were scattered Asian tribes who lived 
in the southern regions. In the 16th century Ta- 
tars (q.v.) emigrating from Turkestan subjugated 
the tribes of the s.w. Siberian plains and organ- 
ized a khanate with its capital at Sibir on the Irt- 
ysh R., thus giving the region its eventual name. 
Russian expansion eastward into Siberia was 
begun in the 16th century under Czar Ivan IV 
Vasilievich, called Ivan the Terrible (see under 
Ivan), and was largely conducted by the Stroga- 
nov family of Novgorod, which obtained vari- 
ous farming and mining concessions from the 
czar. In 1579, with the permission of the czar, 
Semen Stroganov (d. 1583), sent an expedition 
of about 800 men under the command of an 
outlaw, Ermak Timofeev (d. 1584), into w. Si- 
beria. Ermak defeated the Tatars, captured Sibir, 
and was pardoned and rewarded by the czar. 
The Russian city of Tobol'sk was built on the 
site of Sibir in 1587, and many forts, or ostrogs, 
were built at strategic points to facilitate Rus- 
sian defense of the new region. The Siberian 
tribes offered little resistance to Russian expan- 
sion except in the s., and, skirting hostile areas, 
Russian explorers and traders advanced to the e. 
and n.e. By 1639 they reached the Sea of 
Okhotsk. At this period Russian Siberia ex- 


tended s. to the Irtysh R., the boundary of Mon- 
golia, and to the Amur R. In 1651 a Russian de- 
tachment under the explorer Yerofey KhabarJ' 
reached the Amur. 

Far from imperial supervision, the Russian sol- 
diers and traders ruled the Siberian colonies as 
they pleased, treating the natives harshly and 
collecting exorbitant taxes. Russian abuses In 
the Amur region impelled the Manchu govern- 
ment of China to protest in behalf of the Chi- 
nese who had settled there; see Manchuria 
After decades of hostility Sino-Russian relations 
were temporarily improved by the Treaty of 
Nerchinsk in 1689 which restricted Russian con- 
trol to the northern portion of the Amur region 
The czars gave little attention to development 
of their Siberian possessions. Because of the ex- 
treme climate and rigorous living conditions Si- 
beria became, beginning with the reign of Czar 
Boris Fedorovich Godunov (q.v.), a place of 
exile for political, religious, and criminal offend- 
ers. Few settlements were established, and gov- 
ernors were rarely held to account for their ac- 
tivities by the imperial government. 

In 1848 Count Nikolai Nikolaevich Muraviev- 
Amurski (1809?-81) was appointed governor 
general of eastern Siberia. He began an ex- 
pansionist policy in the Amur region, and, in 
1854, led an expedition down the Amur. In 1858, 
he concluded the Convention of Aigun with 
China, which gave to Russia the left bank of the 
disputed river. In 1860, by the Treaty of Peking, 
Russia secured all the Siberian territory to the 
Pacific Ocean; Vladivostok, founded in the 
same year, later became the chief Russian naval 
station on the Pacific. With its hold on the coast 
assured, in 1891 the imperial government began 
to build the Trans-Siberian Railway. In 1891 
about 5,000,000 inhabitants populated all Sibe- 
ria; by 1910 the population was about 9,000,000. 

Russia also obtained concessions in the Liao- 
tung Peninsula by intervention in the Sino-Japa- 
nese War of 1895, and established there the 
naval station of Port Arthur and the free port of 
Darien; see Luta. Russian policies in northern 
China, however, came into conflict with in- 
creasing Japanese imperialism; when Russia re- 
fused to withdraw from Manchuria, japan at- 
tacked Port Arthur in 1904 ( see Russo-Japanese 
War), and by the Treaty of Portsmouth ending 
the war, Russia was forced to retreat from Man- 
churia. 

After the Bolsheviks seized power in Russia 
(see Bolshevism) in 1917, the Allied forces of Eu- 
rope sent an expeditionary force into eastern Si- 
beria. At the end of 1918, with Allied support, 
Admiral Aleksandr Vasilievich Kolchak (q.v.) 
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cjcceeded in uniting the counterrevolutionary 
gr 0U ps into an autonomous Russian govern- 
ment with its headquarters at Omsk in western 
Siberia. In 1919, however, the Kolchak govern- 
ment was overthrown by the Bolsheviks, and an 
autonomous Far Eastern Soviet Socialist Repub- 
lic was established. In 1922 the republic was in- 
corporated into the Russian S.F.S.R. 

The development of Siberia became one of 
the major goals of the Soviet economy. Under 
Soviet direction the population of Siberia in- 
creased from about 10,400,000 in 1914, to over 
22 , 000,000 in 1933, at the end of the first Five- 
Year Plan. The increased population included 
several million inhabitants of other parts of the 
Soviet Union sentenced to forced labor in Sibe- 
ria. During the Second Five-Year Plan, from 1932 
to 1937, 17,297,000 acres of land were added to 
the cultivable area. The program of industriali- 
zation of Siberian areas initiated during World 
War II was accelerated after the end of the war. 
SIBERIAN HUSKY, breed of working dog 
which originated many centuries ago in that 
part of northeastern Siberia inhabited by a peo- 
ple known as the Chukchi (q.v.); the dog is 
sometimes called the Siberian Chuchi. The 
breed is used in Siberia as a sled dog, watchdog, 
and pet. In the first decade of the 20th century it 
was imported into Alaska, where it has since 
been used as a sled dog and particularly in the 
sport of sled-team racing; most of the present- 
day records of this sport in Alaska, Canada, and 
the United States were set by teams of Siberian 
huskies, or by teams led by dogs of this breed. 
In recent years, because of its unusual cleanli- 
ness, docility, intelligence, and graceful appear- 
ance, the dog has become popular in the U.S. as 


Siberian husky Evelyn M. Shafer 



a pet. The Siberian husky is a medium-sized 
dog. The male is from 21 to 23% in. high at the 
shoulder and weighs from 35 to 60 lb.; the fe- 
male is 20 to 22 in. at the shoulder and weighs 
from 35 to 50 lb. The dog has a double coat; the 
undercoat consists of soft, thick fur, and the 
outer coat of soft, smooth hair that gives the 
dog a well-groomed appearance in contrast to 
the shagginess of other breeds of sled dogs, 
such as the Alaskan Malamute and the Eskimo 
dog (q.v.). The Siberian husky is usually gray, 
black, or tan; its color is varied by numerous 
markings, particularly about the head. The dog 
has a medium-sized, moderately rounded skull; 
erect ears placed high on the head; eyes brown 
or blue in color, one eye sometimes being blue 
and the other brown; a strong, compact body; 
deep chest; strong, straight legs; and a brushy 
tail which trails when the animal is inactive and 
is held up in a sickle curve when the dog is ac- 
tive. 

SJBIU (Hung. Nagyszeben; Ger. Hermanstadt), 
city of Rumania, in Bra§ov Region, about 130 
miles n.w. of Bucharest. The principal industries 
include the manufacture of linen and other tex- 
tiles, alcoholic beverages, soap, candies, rope, 
leather, and boots. The city is an Orthodox ar- 
chiepiscopal see and a Lutheran episcopal see, 
and contains a law college. Among the build- 
ings of historical interest are a 14th-century 
Gothic church containing a 15th-century mural, 
and a palace containing a museum and a library 
of more than 100,000 volumes. Sibiu is of Roman 
origin, having been founded as the colony of Li- 
bia/ um. In the 12th century German settlers 
from Nuremberg, called "saxons", formed a 
community in Transylvania and refounded Sibiu 
as the center of the region. The subsequent his- 
tory of Sibiu is merged with that of Transylvania 
(q.v.). After World War I, Sibiu was ceded to Ru- 
mania as a result of the peace treaties. In 1940 
Sibiu was included in the territory of Northern 
Transylvania ceded to Hungary by Rumania. The 
region was restored to Rumania after the close 
of World War II in 1945. Pop. (1971 est.) 121,394. 
SIBYL, in Greek and Roman mythology, any 
woman inspired with prophetic power by the 
god Apollo (q.v.). The sibyls lived in caves or 
near streams, and prophesied in a frenzied 
trance, usually in Greek hexameters, which 
were handed down in writing. Early Greek writ- 
ers mention only one sibyl, probably the Eryth- 
raean Herophile, who predicted the Trojan War 
(q.v.). In later legends, the number of sibyls was 
increased to ten, including the Samian, the Tro- 
jan or Hellespontine, the Phrygian, the Cimmer- 
ian, the Delphian, the Cumaean, the Libyan, the 
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Tiburtine, and the Babylonian or Persian sibyls. 
Of these, the most important in Roman mythol- 
ogy was the Cumaean sibyl, Deiphobe. Apollo 
had promised to grant her anything she wished, 
and she asked to live for as many years as there 
were grains of sand in her hand. She did not ask, 
however, for eternal youth as well, and became 
so withered that she was hung upside down in a 
bottle. Her overwhelming desire was to die, the 
one thing that was not possible for her. In later 
legend, she guided the Trojan prince Aeneas 
(q.v.) through the underworld to visit his father 
Anchises. According to another legend, she ap- 
peared in the form of an aged woman before 
Lucius Tarquinius Superbus (see under Tarqui- 
nius), the seventh and last king of Rome, and of- 
fered him nine prophetic books at a high price. 
When he refused her she destroyed three books 
and then offered the remaining six at the origi- 
nal price; again Tarquin refused, and she de- 
stroyed three more. The king finally bought the 
remaining three at the price demanded for the 
nine. These three books were placed in the tem- 
ple of the god Jupiter (q.v.) in Rome and were 
consulted in times of great emergency. Al- 
though the original Sibylline Books were de- 
stroyed in a fire in 83 b.c., a new collection was 
subsequently compiled. These, however, were 
destroyed in 405 a.d. 

SICARII. See Zealots. 

SICILIAN VESPERS, name given to the massa- 
cre, signaled to begin by the first stroke of the 

The Temple of Concordia in Agrigento, Sicily, a superb 
example of Doric architecture. upi 


vesper bell, of the French in Sicily on Baste- 
Monday, March 30, 1281. Charles I (q.v ) King ■ 
the Two Sicilies, an Angevin (see Anjou) had 
aroused the hatred of the Sicilians by imposin- 
heavy taxes and especially by putting the island 
under the control of French officials and soi 
diers. On that Monday evening the inhabitants 
of Palermo rose against their oppressors. Their 
example was followed in other towns until 
amost all the French in Sicily had been massa- 
cred. Charles made a determined attempt to re- 
conquer the island, but the Sicilians summoned 
to their aid Pedro III, King of Aragon (1239?-8S) 
who was elected king of Sicily that same year’ 
There followed a long war between the Arago- 
nese and the Angevins for control of Sicily, with 
the Aragonese ultimately gaining the ascend- 
ancy. See Sicily: History. 

SICILY (It. Sicilia; anc. Trinacria), largest island 
in the Mediterranean Sea, lying s.w. of the Italian 
peninsula, from which it is separated by the nar- 
row Strait of Messina. The island is roughly tri- 
angular in shape and has a total area of 9925 sq. 
mi., including adjacent small islands. Sicily is an 
autonomous region of Italy; the regional capital 
is Palermo. Pop. (1971) 4,667,316. 

Sicily is for the most part a plateau 500 to 1900 
ft. above sea level. In the n. lie the Nebrodi and 
Madonie Mts., the only well-defined ranges, al- 
though there are several isolated peaks, such as 
the volcano Mt. Etna (11,053 ft.) in the e. and 
Monte San Giuliano (anc. Eryx , 2460 ft.) in the 
N-W. The lower mountain slopes are generally 
covered with groves of oranges and olives, and 





most of the plateau with fields of wheat. The 
only extensive plain is that of Catania, from 
which Etna rises. This region is subject to earth- 
quakes. A shock in 1908 resulted in the loss of 
more than 50,000 lives in Messina and nearby 
villages. 

Very little rain falls in Sicily and the whole 
country is subject to constant drought, not 
much relieved by the oppressive sirocco (q.v.) 
wind that blows across the island from North 
Africa. The rainy season occurs in late autumn 
and winter but does little to improve upon the 
general dryness. 

In the highest mountain regions of Sicily juni- 
per trees can be found; on the lower slopes 
beeches grow. Plane trees occur along the rivers 
in the east, and in the still lower flat lands, 
where wheat is grown, chestnut and oak trees 
also grow, along with olive trees, cork oak, and 
pine. Apart from several varieties of vulture, few 
wild animals are native to Sicily. 

Education. See Italy: The People: Education. 
Economy. After 1896, Sicily was the principal 
source of the world supply of sulfur; at present, 
however, Texas is first in sulfur production. 
Other minerals mined in Sicily are rock salt and 
asphalt. The petrochemical industry also figures 
in the economy of the island and is largely de- 
pendent on production in e. Sicily, particularly 
in Catania and Syracuse and in Ragusa and Gela. 
Agriculture, mainly using primitive methods, is 
still the predominant occupation of Sicilians; 
wheat is the most important crop. Cereal grains 
are grown on the larger estates in the interior 
and along the s. coast. Smaller holdings are de- 


Volcanic Mt. Etna looms over a Creek theater of the 5th 
century B.C., in Taormina, Sicily. standard on Co. (n.j.) 

voted principally to growing grapes, almonds, 
olives, oranges, lemons, beans, and sumac, used 
in tanning and dyeing. The fisheries (tunny, sar- 
dine, coral, and sponge) are extensive; one 
fourth of Italy's fishing vessels sail from Sicily. 
Other occupations include manufacture of 
wine and olive oil, fruit and vegetable canning, 
and preparation of citric acid. Some glassware, 
metalware, and matches are produced in the 
larger cities. Sicily exports sulfur, fruits and veg- 
etables, sumac, salt, wine, oil, and fish, and im- 
ports mainly grain, coal, and iron. Almost the 
entire trade is seaborne through the three prin- 
cipal ports, Palermo, Catania, and Messina. 
HISTORY 

Sicily was inhabited at the beginning of histori- 
cal times by a people called the Siculi or Sicani. 
It is believed that they crossed over to the island 
from the southern tip of Italy. The recorded his- 
tory of Sicily began with the establishment of 
Creek and Phoenician colonies. The earliest 
Creek colony, Naxos, was founded in 735 b.c.; 
the latest, Agrigentum (modern Agrigento), 
about 580 b.c. Agrigentum and Gela early be- 
came prominent; under the rule (570-554 b.c.) of 
Phalaris, Agrigentum became for a short time 
probably the most powerful colony in Sicily. 
Gela, under a succession of able tyrants, such as 
Gelon (q.v.), forced most of the other Creek cit- 
ies on the island into subjugation. 

The Carthaginians first arrived on the island in 
536 b.c., but because of the growing wealth and 
power of the Creek cities, they were long con- 
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fined to the n.w.; the principal Carthaginian 
colonies were Panormus, Motya, and Solois. In a 
battle at Himera in 480 b.c. the Carthaginian 
army was completely routed by Celon, and the 
Carthaginian leader, Hamilcar Barca (q.v.), was 
slain. The Gelonian dynasty at Syracuse fell in 
466 B.C., and for fifty years Sicily had peace. In 


under Robert Guiscard (q.v.) and his brother 
Roger I of Sicily (1031-1101), began the con- 
quest of Sicily, completed in 1090. In 1127 Roger 
II (q.v.). Count of Sicily, was recognized as duke 
of Apulia and Calabria, and in 1130 he assumed 
the title of King of Sicily. The domain of Roger u 
sometimes was called the Kingdom of the Two 


Lemon pickers pause for lunch in one of the many cit- 
rus orchards that line the east coast of Sicily. 

Standard Oil Co. (N.J.) 


410 b.c war was renewed between Cartha- 
ginians and Creeks for possession of the island. 
The Carthaginians were successful, but the vig- 
orous reign of the tyrant Dionysius the Elder 
(q.v.) at Syracuse (405-367 b.c.) put a check to 
Carthaginian conquest. In 246 b.c. Carthaginian 
Sicily became a Roman province, as did the rest 
of the island in 210 B.c. The chief events of the 
Roman history of Sicily were the two insurrec- 
tions of slaves, in 135-132 B.c. and in 102-99 b.c.; 
the infamous propraetorship of the Roman poli- 
tician Gaius Verres (d. 43 b.c.) between 74 and 
70 B.c.; occupation of the island in 42 b.c. by the 
Roman soldier Sextus Pompeius Magnus (see 
under Pompeius); conquest by the Vandals under 
Genseric (q.v.) in 440 a.d.; his cession of the 
island to the Ostrogoth leader Theodoric (q.v.); 
and recovery by the Byzantine general Belisarius 
(q.v.) in 535 a.d. for the Byzantine Empire (q.v.). 

The year 827 marked the beginning of the Sar- 
acen occupation of Sicily. In 1060 the Normans 


Sicilies, or the Two Sicilies, because the south- 
ern part of the Italian mainland was known as 
"Sicily on this side of Cape Faro". 

The Two Sicilies. In 1194 the Norman rule was 
succeeded by that of the house of Hohenstau- 
fen, which was overthrown in 1266 by Charles I, 
Count of Anjou, who became Charles I (q.v.), 
King of the Two Sicilies. In 1282, after a massa- 
cre of French soldiers known as the Sicilian Ves- 
pers (q.v.), the Kingdom of the Two Sicilies was 
divided; Naples remained under the control of 
the House of Anjou, but the island of Sicily be- 
came independent and chose as king Pedro III, 
King of Aragon (1236-435), who was connected 
by marriage with the house of Hohenstaufen. In 
1296 the island was separated from Aragon; for 
more than a century it was ruled by a branch of 
the Aragonese dynasty and was then reunited 
with that kingdom. Ferdinand V (q.v.), King of 
Castile, made himself master of the Kingdom of 
Naples in 1503, and the Spanish crown retained 
both countries until the War of the Spanish Suc- 
cession (q.v.). By the Treaty of Utrecht (1713) Si- 
cily was separated from Naples and handed over 
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t0 victor Amadeus II, Duke of Savoy (1666- 
1-3?) who ceded it to Austria seven years later, 
receiving in exchange the island of Sardinia. 

!n 1734 Don Carlos, later Charles III, King of 
Spain (see under Charles), of the house of Bour- 
bon, invaded Naples and Sicily, and in 1735 he 
was crowned and was recognized by the Treaty 
of Vienna as Charles IV, King of the Two Sicilies, 
After the Peace of Aix-la-Chapelle (1748), Italy 
enjoyed almost fifty years of peace, and in the 
Two Sicilies progress was made along many 
lines. The upheaval of the French Revolution 
brought new troubles. The coalition against the 
French Republic was joined by Ferdinand I 
(q iVl ), King of the Two Sicilies. 

In December, 1798, the Neapolitans attempt- 
ed to drive the French out of the Papal States. 
They were thrown back, Naples was taken (Jan- 
uary, 1799), and the Parthenopean Republic was 
created. In the same year Ferdinand was rein- 
stated with the assistance of the British fleet. In 
1796 Napoleon I (q.v.) conquered the Kingdom 
of Naples and placed his brother Joseph Bona- 
parte (q.v.) on the throne, Ferdinand continuing 
to reign in Sicily. In 1808 Joseph was succeeded 
by Joachim Murat (q.v.), King of Naples; after 
the fall of Murat in 1815, Ferdinand was restored 
in Naples. At the close of 1816 Ferdinand united 
the kingdoms of Naples and Sicily into the sin- 
gle Kingdom of the Two Sicilies and changed 
his title from Ferdinand IV to Ferdinand I. Crimi- 
nal elements were recruited in the 18th century 
to protect the interests of landowners. This 
group organized into a powerful secret society 
known as the Mafia, that still has considerable 
influence in Sicily and elsewhere. 

In 1820 a military rising took place in the Nea- 
politan dominions, joined by the revolutionist 
group called the Carbonari (q.v.), to secure a 
constitutional government. Ferdinand yielded 
to the demand, although he had agreed with 
Austria to make no constitutional concessions. 
At the same time a revolutionary movement for 
Sicilian autonomy took place in the island. The 
congress of the great powers at Laibach (1821) 
charged Austria to restore Ferdinand's absolute 
power. Ferdinand was succeeded in 1825 by his 
son Francis I (see under Francis), who was suc- 
ceeded by his son Ferdinand II (q.v.) in 1830. 
After 1843 the republican theories of the Italian 
patriot. Giuseppe Mazzini (q.v.) took a strong 
hold in southern Italy. At the beginning of 1848 
Sicily rose in insurrection and forced Ferdinand 
II to grant a representative constitution to his 
subjects. This did not satisfy the Sicilians, how- 
ever, and they declared Ferdinand deposed. In 
his Neapolitan dominions, Ferdinand, aided by 
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reactionary elements, fought successfully 
against the revolutionary movement then 
sweeping through Italy. In September, 1848, his 
forces entered Sicily. In May, 1849, Palermo ca- 
pitulated, and the revolution in the island 
ended. Ferdinand inflicted his vengeance upon 
the rebels, and was only checked finally by the 
intervention of Great Britain. In 1859 Ferdinand 
II was succeeded by his son Francis II (see under 
Francis). After northern Italy was freed from the 
rule of Austria, the Italian nationalist leader Gi- 
useppe Garibaldi (q.v.) liberated the Two Si- 
cilies from the Bourbons, and Sicily was incor- 
porated into the new Kingdom of Italy 
(1860-61). 

During World War II, on the night of July 9- 
10, 1943, Sicily was invaded from northern Africa 
by American, Canadian, and British forces; see 
World War II: The Invasion of Sicily. Thirty- 
eight days later the conquest of the island from 
the Germans was completed. The Sicilian cam- 
paign resulted in the downfall of the Italian gov- 
ernment headed by the dictator Benito Musso- 
lini (q.v.) and, a few weeks later, the capitula- 
tion of the government headed by Pietro Bado- 
glio (q.v.). 

Developments after World War II. Under the 
constitution of 1948 Sicily became a locally au- 


357 



SICKLE-CELL ANEMIA 

tonomous region of Italy, with extensive powers 
of self-government; see Italy: History. A re- 
gional council, composed of ninety counselors 
and directed by a president, are popularly 
efected. 

The process of industrialization has not ab- 
sorbed the surplus labor force, and there has 
been large-scale emigration to northern Italy, 
Germany, Switzerland and, to a lesser degree, 
North and South America and Australia. 
SICKLE-CELL ANEMIA. See Blood: Blood Dis- 
eases. See also Anemia; Cytology. 
SIDDHARTHA. See Buddha 
SIDDONS, Sarah Kemble (1755-1831), British 
actress, daughter of the British actor Roger Kem- 
ble (see under Kemble), born SARAH KEMBLE, in 
Brecknock, Wales. She began her acting career 



Sarah Kemble Siddons (painting by the 18 th-century 
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in childhood as a member of her father's travel- 
ing company. In 1773 she married William Sid- 
dons (d. 1808), another member of the com- 
pany. Her first appearance in London was at the 
Drury Lane Theatre (q.v.) in 1775, playing Portia 
in The Merchant of Venice by William Shake- 
speare. For the following seven years she played 
in provincial theaters. In 1782 she again ap- 
peared at the Drury Lane, as Isabella in a version 
by the British actor David Garrick of The Fatal 
Marriage (1694) by the English dramatist Thomas 
Southerne (qq.v.). Her performance in this role 
finally established her in London. She played 


chiefly in Shakespearean roles and became 
known as the greatest English tragic actress of 
her time. 

Her finest role was that of Lady Macbeth in 
Shakespeare's Macbeth ; and her farewell ap- 
pearance took place in this role in 1812. She was 
the subject of paintings by some of the most fa- 
mous artists of the time, including the British 
painters Sir Joshua Reynolds and Thomas Gains- 
borough (qq.v.). 

SIDEREAL CLOCK. See Time: Sidereal Time. 
SiDERITE, or SPATHIC IRON or CHALYBITE, 
brown, lustrous, translucent or transparent min- 
eral composed essentially of iron carbonate, 
FeC0 3 . It crystallizes in the rhombohedral sys- 
tem in crystals which show perfect rhombohe- 
dral cleavage, or in massive formations; see 
Crystal. The hardness (q.v.) ranges from 3.5 to 4; 
the specific gravity is 3.83 to 3.88. The mineral 
becomes strongly magnetic when heated. Sider- 
ite is mined as an important ore of iron in Eng- 
land, Scotland, Germany, and Austria. A minor 
iron ore in the United States, it is abundant in 
Pennsylvania and Ohio. 

SIDI-BEL-ABBES, city of Algeria, in Oran De- 
partment, about 50 miles s. of the city of Oran. It 
is in the center of an important agricultural re- 
gion. The city was noted as the headquarters of 
a French Foreign Legion regiment. A wall with 
four gates encircles the city. Pop. (latest est.) 
101 , 000 . 

SID! IFNI. See Ifni 

SIDNEY, city in Ohio, and county seat of 
Shelby Co., on the Miami R., about 32 miles n.w. 
of Springfield. Sidney is in a farm area where 
livestock and grain are raised. Manufactures in- 
clude road machinery, household appliances, 
machine tools, and foundry products. Founded 
in 1820, Sidney was incorporated in 1834. Pop. 
(1960) 14,663; (1970) 16,332. 

SIDNEY, Algernon or SYDNEY, Algernon 
(1622-83), English political leader, the grand- 
nephew of the English poet Sir Philip Sidney 
(q.v.), born in Penshurst, Kent, and privately edu- 
cated. Although the son of an earl, he supported 
the Parliamentarians during the Great Rebellion 
(q.v.) and fought on their side in the Battle of 
Marston Moor in 1644. He became a member of 
Parliament in 1645 and was nominated a com- 
missioner for the trial of the English King Charles 
I (q.v.) held in 1649. Sidney refused to take part 
in the trial, however. He served as a member of 
the council of state in 1652 but retired from 
public affairs in 1653 in protest against the usur- 
pation of power by the English Puritan leader 
Oliver Cromwell ( see under Cromwell), in 1659 
Sidney resumed his seat in Parliament and was 
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a „ain placed on the council of state, carrying 
out a number of diplomatic missions. After 
Charles 11 (q.v.) succeeded to the English throne 
with the restoration of the monarchy in 1660, 
Sidney lived in exile on the Continent. In 1677, 
however, the king pardoned him and permitted 
his return to England. 

Sidney later joined the group of Whig leaders, 
including James Scott, Duke of Monmouth 
(q.v.), William, Lord Russell (1639-83), and Ar- 
thur Capel, Earl of Essex (1631-83), who reput- 
edly discussed the possibility of overthrowing 
the monarchy. After the discovery of the so- 
called Rye House Plot (q.v.), the participants 
were charged with treason. The trial, which was 
held before the notoriously brutal lord chief jus- 
tice, George Jeffreys (q.v.), was conducted in 
such a manner as to insure a conviction, al- 
though little evidence was introduced to estab- 
lish the guilt of Sidney and his associates. A ver- 
dict of guilty was rendered, and Sidney, Essex, 
and Russell were executed. 

SIDNEY, Sir Philip (1554-86), English poet, 
courtier, and soldier, born in Penshurst, Kent, 
and educated at the universities of Oxford and 
Cambridge. A favorite of Elizabeth I (q.v.), 
Queen of England, he was sent on several diplo- 
matic missions. He retired from court for a time 
after incurring the queen's displeasure, but in 
1583 he was knighted and restored to favor. In 
1585 he was appointed governor of Flushing in 
the Netherlands, and in 1586 he joined an expe- 
dition sent to aid the Netherlands against Spain. 
At the age of thirty-two, Sidney died of wounds 
received in a raid on a Spanish convoy at Zut- 
phen in the Netherlands. 

None of Sidney's works was published during 
his lifetime. The best known are his Defence of 
Poesie (1595), a critical essay; Astrophel and 
Stella (1591), a sequence of sonnets; and Arca- 
dia (1590), a pastoral romance in prose with 
poems interspersed which became a model for 
the English pastoral romance. His grandnephew 
was the English political leader Algernon Sidney 
(q.v.). 

SIDON. See Saida. 

SIEGBAHN, Karl Marine Georg (1886- ), 

Swedish physicist, born in Oerebro, and edu- 
cated at the University of Lund. He began 
teaching physics at the University of Lund in 
1911 and was appointed professor and chairman 
of the department of physics in 1920. He held 
the same position at the University of Uppsala 
from 1923 to 1937, and afterward served in 
Stockholm as professor at the Royal Academy of 
Sciences from 1937 to 1964 and as director of 
the Nobel Institute for Phvsics from 1959 to 


1964. He is known for his investigations in X-ray 
spectroscopy (see Spectrum), for which he was 
awarded the 1924 Nobel Prize in physics. His 
writings include Spectroscopy of X-Rays (1925). 
SIEGECRAFT. See Fortification and Siegecraft. 
SIEGFRIED, legendary warrior-hero of German 
mythology, the most famous chronicle of his life 
and deeds being the medieval German epic Ni- 
belungenlied (q.v.). The son of Siegmund, King 
of the Netherlands, Siegfried became invulnera- 
ble, except for one small patch between his 
shoulders, by slaying the dragon Fafnir and 
bathing it its blood. His subsequent adventures, 
including his capture of the Nibelungen gold 
and acquisition of the tarnkappe, a cloak that 
rendered its wearer invisible; his exploits in the 
service of the Burgundian king Gunther; his 
marriage to Gunther's sister Kriemhild; and his 
death at the hands of Hagen, a treacherous 
councillor at Gunther's court, are described in 
the Nibelungenlied. Siegfried is also the hero of 
the opera cycle The Ring of the Nibelung by the 
German composer Richard Wagner (q.v.). 
SIEMENS, name of distinguished family of 
German engineers and industrialists. 

Werner von Siemens (1816-92), born in 
Lenthe, near Hannover, the oldest of four broth- 
ers, discussed below. He was educated at the 
military academy in Berlin, and from 1838 to 
1849 he served as an artillery officer in the Prus- 
sian army. In 1847 he helped found the firm of 
Siemens & Halske for the manufacture of tele- 
graphic equipment; the firm subsequently also 
manufactured electrical equipment. Werner von 
Siemens was largely responsible for the laying, 
in 1848, of the first German telegraph line. His 
many electrical inventions and discoveries in- 
clude the electric dynamo, and the use of gutta- 
percha, an elastic, rubberlike substance, for in- 
sulating cables. 

Friedrich Siemens (1826-1904), born near Lu- 
beck. He began working with his brother Wil- 
helm in England in 1848 and invented a smelting 
oven used in the manufacture of glass in 1856. 
He returned to Germany in 1867 to become 
head of a glassworks company in Dresden. 

Karl von Siemens (1829-1906), born near Lu- 
beck. He moved to Saint Petersburg (now Len- 
ingrad) in 1853 and formed a Russian branch of 
Siemens & Halske, which he served as director 
from 1880 to 1894. 

Wilhelm Siemens, later SIR WILLIAM SIE- 
MENS (1842-83), born in Lenthe, and educated 
at the Magdeburg polytechnical school and the 
University of Gottingen. He emigrated to Eng- 
land in 1844 and thereafter directed the English 
branch of the firm of Siemens & Halske. Wil- 
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helm Siemens is most famous for developing 
the open-hearth furnace, which he patented in 
1856 and later applied to the manufacture of 
steel; see Iron and Steel Manufacture: Open- 
Hearth Process . He was also a pioneer in the use 
of electrical power and one of England's leading 
authorities on science and engineering. A Brit- 
ish citizen from 1859, he was elected a fellow of 
the Royal Society in 1862 and was knighted in 
1883. 

Wilhelm von Siemens (1855-1919), son of 
Werner, born in Berlin. He helped to develop 
the incandescent lamp and after his father's 
death took over the directorship of Siemens & 
Halske. 

SIENA, city of Italy, in Tuscany Region, and 
capital of Siena Province, 60 miles s. of Florence. 
It is a marketing center for wine and marble 
produced in the area. Its manufactures include 
chemicals, fertilizers, and textiles. Terra (or raw) 
sienna, used as a pigment in paints, is produced 
in the vicinity. The cathedral is one of the finest 
examples of Gothic architecture in Italy. The 
municipal palace, in Gothic style, begun in 1288 
and finished in 1309, contains numerous paint- 
ings by Sienese artists; see Sienese School. 
Among the noteworthy public institutions in 
the city are the University of Siena, with facul- 
ties of medicine and law, founded in 1300; the 
state archives and the town library; and an insti- 
tute of fine arts, with many fine pictures by mas- 
ters of the Sienese school, including the broth- 
ers Ambrogio Lorenzetti and Pietro Lorenzetti, 
Simone Martini, Baldassare Peruzzi, Domenico 
Beccafumi (qq.v.), and Giovanni Antonio de' 
Bazzi (see Sodoma, II). Pop. (1971) 65,347. 
SIENESE SCHOOL, school of painting, cen- 
tered in Siena, Italy, which together with the 
Florentine school dominated Italian painting 
from the late 13th to the 15th century; see Flor- 
entine Painting and Sculpture: Florentine Paint- 
ing. Primarily influenced by the Byzantine style, 
the Sienese school was essentially medieval in 
the emphasis it gave to flat linear pattern and 
religious atmosphere; in contrast, the Florentine 
school inaugurated the Renaissance style 
through the use of massive form, spatial per- 
spective and naturalistic representation; see 
Byzantine Art: Painting; Renaissance Art and 
Architecture: Italy. The Sienese masters en- 
hanced the Byzantine style by giving it a new 
delicacy and refinement as well as a sweetness 
and intimacy. The first great Sienese master, 
generally considered the founder of the school, 
was Duccio di Buoninsegna (q.v.), who is noted 
for the poignancy of his figures and for his use 
of detail to tell a story. His most important sur- 


viving work is the "Majesta" ("The Virgin in 
Majesty"), a large altarpiece painted for the 
Siena Cathedral between 1308 and 1311 The 
main panel of the altarpiece is now in the mu- 
seum of the cathedral. Duccio's best-known fol- 
lower was Simone Martini (q.v.), who intro- 
duced the technique of fresco (q.v.) painting 
into the Sienese school. In the course of the 
14th century the influence of the Florentine 
painter Giotto (q.v.) became evident in Sienese 
painting, particularly in the frescoes of Ambro- 
gio and Pietro Lorenzetti (see under Lorenzetti). 
During the 15th century Sienese painters re- 
mained independent of Renaissance influence 
and artists such as Stefano di Giovanni, known 
as Sassetta (about 1400-50), and Giovanni di 
Paolo (about 1403-83) continued the Sienese 
tradition of the preceding century in both style 
and subject matter. After the 15th century no 
special style can be characterized as distinctly 
Sienese. 

SIENKIEWICZ, Henryk (1846-1916), Polish 
novelist, born in Wola Okrzejska, near tukow, 
Poland, and educated at the University of War- 
saw. In 1870 he became a journalist and from 
1876 to 1878 traveled through the United States 
as a special correspondent. Sienkiewicz's great 
popularity came after the publication of his tril- 
ogy on Poland's efforts against invasion in the 
17th century. The three volumes appeared sepa- 
rately: With Fire and Sword (1884), The Deluge 
(1886), and Pan Michael (1888). Probably his 
most widely read work, Quo Vadis?, a study of 
Roman society in the time of the emperor Nero 
(q.v.), was published in 1896. It has since been 
translated into many languages and has been 
dramatized in the U.S., Great Britain, France, 
and Germany. Sienkiewicz received the 1905 
Nobel Prize in literature. 

SIERRA CLUB, nonprofit conservation and 
outdoors organization, founded in the United 
States in 1892 by the American explorer and nat- 
uralist John Muir (q.v.), dedicated to the explo- 
ration and preservation of the nation's wilder- 
ness and wildlife. The club sponsors an 
extensive outings or hiking program throughout 
the country, as well as public talks, films, and 
exhibits. It has several publications, including 
the Sierra Club Bulletin , a weekly newsletter and 
The National News Report , and books notable 
for their color photographs. Headquarters of the 
club, which has chapters in every State, are in 
San Francisco, Calif. 

SIERRA LEONE, independent nation in w. Af- 
rica and a member of the Commonwealth of 
Nations and of the United Nations. It is 
bounded on the n, and e. by the Republic of 
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Guinea, on the s.E. by Liberia, and on the s.w. 
-rid W. by the Atlantic Ocean. It is situated be- 
%veen lat. 7° N. and lat. 10° N. and between 
long. 10°50' W. and long. 13° W. The total area 
is about 27,925 sq.mi. 

THE LAND 

from the low coastal plain the land rises gradu- 
ally to hilly terrain in the S. and to a high plateau 
and mountains in the n. and n.e. The climate is 
tropical; the mean annual temperature is about 
80° F. Annual rainfall averages more than 150 in. 
along the coast, diminishing to about 80 in. in 
the n. Most of the rain falls between May and 
October. 

Natural Resources. Sierra Leone derives much 
wealth from mineral resources. The world's 
fourth largest producer of diamonds, the coun- 
try is also rich in such minerals as chrome, baux- 
ite, iron, and titanium (rutile) ores. Small 
amounts of gold and platinum are mined. 

The natural vegetation comprises grasses, 
bushes, and such varieties of trees as mahogany, 
palm, and teak. Among the numerous small ani- 
mals are bush pigs, chimpanzees, monkeys, por- 
cupines, and tigers. Crocodiles and hippopot- 
ami are often found in the rivers. 

THE PEOPLE 

The population is composed predominantly of 
Africans belonging to about twenty tribes. The 
largest tribes are the Bulom, the Mende, and the 
Temne. Other population groups include the 
Creoles, descendants of freed slaves returned 
from the Americas, and small numbers of Leba- 
nese, Indians, and Europeans. The majority of 
the population live in villages. 

The African cultures of Sierra Leone (especial- 
ly on the coast) have been influenced primarily 
by English culture and institutions. The inland 
tribes have tended to preserve their tribal tradi- 
tions, although influenced by Islamic traditions. 
Population. The population of Sierra Leone 
(1974 est.) was 3,000,000; the United Nations es- 
timated (1974) 2,710,000. The overall population 
density is 107 per sq.mi. Freetown (q.v.), the 
capital, has a population (1972 est.) of 200,000. 
Bo, in the s., is a railroad center and the second 
largest city of Sierra Leone. 

Religion and Language. The majority of the 
people are animists. Christianity is strongest 
among the Creoles, and Islam is practiced by the 
Temne in the n. English is the official language. 
Of about twenty African languages spoken, 
Mende and Temne are most widely used. The 
widespread lingua franca is Krio, a form of pid- 
gin English. 

Education. Education is neither free nor com- 
pulsory. Private schools charge small fees, but 
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almost all schools receive government subsidy. 
In the mid-1970's the enrollment in the more 
than 1050 primary schools was about 170,000, 
and some 100 secondary and technical schools 
were attended by about 35,000. About 700 were 
enrolled in 6 teacher-training institutions. The 
University of Sierra Leone, the oldest western 
university in w. Africa, had an enrollment of 
some 1100. 

THE ECONOMY 

The economy of Sierra Leone is based on agri- 
culture and mining. The bulk of the population 
is engaged in subsistence farming. In the mid- 
1970's about 140,000 workers received wages or 
salaries. The government has encouraged for- 
eign investment by granting tax and customs 
concessions to firms establishing industrial, 
mining, or agricultural enterprises. In 1975 bud- 
get figures showed revenues of about $73,500,- 
000 and expenditures of about $72,000,000. 


361 



SIERRA LEONE 


Agriculture. The staple food crop is rice; in 
the mid-1970's efforts were made to achieve 
self-sufficiency in rice production. Other crops 
grown for internal use include cassava, millet, 
sorghum, peanuts, and sugar. Such agricultural 
products as palm kernels, coffee, cocoa, ginger, 
kola nuts, and piassava (palm fibers) are grown 
for export. Cattle, goats, and sheep are raised. 
Fishing provides a major source of protein. 
Mining and Manufacturing. In addition to its 
extensive trade in gem and industrial diamonds. 
Sierra Leone mines and exports such minerals as 
iron ore and bauxite. Exploitation of one of the 
largest deposits of titanium (rutile) ore in the 
world was begun in 1966. 

Manufacturing is limited largely to the pro- 
cessing of such primary products as palm ker- 
nels, palm oil, and rice. Light industries, includ- 
ing furniture, textile, cigarette, and cement 
manufacturing, have been developed. Sierra 
Leone has a natural oil refinery, which can pro- 
duce sufficient quantities for domestic needs. 
Energy is also provided by a hydroelectric com- 
plex located near Freetown. 

Commerce and Trade. The unit of currency is 
the leone (.826 leones equal U.S.$1; 1975), is- 
sued by the Bank of Sierra Leone. In the mid- 
1970's exports were valued at $143,000,000 annu- 
ally, and imports totaled about $223,000,000. 
Diamonds and iron ore provided about three 
quarters of the country's export earnings. The 
remainder was composed of lesser minerals and 
agricultural commodities. The major imports 
were machinery, vehicles, foodstuffs, and min- 
eral fuels. Great Britain is the chief trading part- 
ner. Other important partners include other 
members of the Commonwealth, Japan, the 
Netherlands, and West Germany. 
Transportation and Communications. The 
country's rail system has been de-emphasized 
and is being phased out in favor of an expanded 
road network. There are more than 5100 mi. of 
roads. Inland waterways, most of them naviga- 
ble for three months of the year, total some 500 
mi. Freetown and Pepel are the chief ports. The 
country has a well-developed internal air trans- 
port network; international service is provided 
by Sierra Leone Airways and several foreign 
lines. Lungi, near Freetown, is the international 
airport. A radio broadcasting system, based in 
Freetown, broadcasts in English, Krio, Mende, 
and Temne. A government-owned television 
station was established in Freetown in 1963. 
There is a variety of daily newspapers and other 
periodicals. 

GOVERNMENT 

Sierra Leone is a republic within the Common- 
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wealth of Nations. A president is chief executive 
of the country. He is elected to serve for fj ve 
years and is assisted by a vice-president, a prime 
minister, and a cabinet. No more than three 
ministers may be appointed from outside the 
House of Representatives. The military consists 
of an infantry battalion and headquarters of 
some 1500, and a navy of 150. Police forces 
number about 2100. 

Health and Welfare. The government in con- 
junction with the World Health Organization 
conducts campaigns against leprosy, sleeping 
sickness, and yaws. A system of hospitals, dis- 
pensaries, and health centers is also operated by 
the government. No state social security system 
exists. 

Legislature. Legislative authority lies with the 
House of Representatives consisting of not less 
than 60 members, elected by universal suffrage; 
12 paramount chiefs chosen by district tribal 
councils; and 3 presidential appointees. It is 
headed by a speaker. 

Political Divisions and Local Government 

Sierra Leone is divided into four regions: the 
Northern, Eastern, and Southern provinces, and 
the Western Area. These are divided into dis- 
tricts, each having a resident minister. The dis- 
tricts are subdivided into chiefdoms, each con- 
trolled by a paramount chief and a council of 
elders, who are responsible for maintaining law 
and order and administering justice, 
judiciary. The judicial system is based on the 
common law of England. The court system in- 
cludes the court of appeal, the supreme court, 
magistrates' courts, and native courts. Magis- 
trates' courts have jurisdiction in civil cases, and 
native courts decide cases involving native law 
and customs. Appeals are made to the court of 
appeal and ultimately to the supreme courts. 
HISTORY 

The country was named Sierra Leone (Lion 
Mountains) by the Portuguese explorer Pedro da 
Cintra, who visited the coast in 1460. 

The British established the colony of Sierra 
Leone in 1787 for the purpose of providing a 
home for slaves repatriated from England and 
the United States and for slaves rescued from 
slave ships; see Slavery. The land of the original 
settlement, where Freetown later developed, 
was purchased from local chiefs. 

The Sierra Leone Company, formed in 1791, 
administered the settlement until 1808, when it 
became a crown colony. Great Britain set up a 
protectorate over the hinterland of Sierra Leone 
in 1896. The first elections for the legislative 
council were held under the constitution of 
1924. The ministerial system was introduced in 



1953 , and Sir Milton Margai (1895-1964), a for- 
mer physician and leader of the Sierra Leone 
People's Party, was appointed chief minister in 
1954 and prime minister in 1960. 
independence. Sierra Leone became an in- 
dependent nation in 1961. The constitution of 
1961 extended the franchise to women. Follow- 
ing the elections of 1962, Margai remained 
prime minister. In 1967, as a result of disputed 
elections, in which Siaka Stevens (1905- ), 

leader of the All People's Congress (APC) Party, 
was elected prime minister, the army staged a 
coup and organized a National Reformation 
Council. After a second army revolt in 1968, ci- 
vilian government was restored, and Stevens 
was returned to power. Sierra Leone was de- 
clared a republic on April 19, 1971, with Stevens 
sworn in as executive president on April 21. Op- 
position to the government was gradually elimi- 
nated, and in elections held in May, 1973, the 
APC was unopposed and Stevens was reelected 
president. Sierra Leone joined other African na- 
tions in signing a trade and aid agreement with 
the European Economic Community in early 
1975. In mid-1975 it helped form the Economic 
Community of West African States. 

SIERRA MADRE, two mountain ranges in 
Mexico, the Sierra Madre Occidental and the Si- 
erra Madre Oriental, enclosing the central pla- 
teau of Anahuac. The Occidental is a more con- 
tinuous range than the Oriental; it has an 
average altitude of 8000 ft., and contains numer- 
ous deep canyons. Its highest points are the Ne- 
vado de Colima (14,240 ft.) and Volcan de Coli- 
ma (12,631 ft.). In the Oriental range occur 
Citlaltepetl (18,855 ft.), Popocatepetl (17,887 ft.), 
and other volcanoes. 

SIERRA NEVADA, major range of mountains 
contained completely in California except for a 


A range of the Sierra Nevada in the vicinity of Yosemite 
National Park. UP! 

small portion at Lake Tahoe, which is partially in 
Nevada. The range extends from n.w. to s.E. for 
approximately 400 mi. and varies in width from 
40 to 80 mi. It is bounded on the n. by a gap s. of 
Lassen Peak and by the Cascade Range (q.v.), 
and on the s. by Tehachapi Pass. The tallest peak 
in the range is Mt. Whitney (14,494 ft. above sea 
level), which is also the tallest peak in the conti- 
nental United States. The w. part of the s.E. por- 
tion of the range is called the High Sierra. It 
consists of a region with an elevation between 
6000 and 12,000 ft. above sea level, and peaks 
which reach elevations 2000 ft. higher. Mount 
Whitney is one of the peaks; others include Wil- 
liamson (14,375), North Palisade (14,242), Russell 
(14,086), Middle Palisade (14,040), Langley 
(14,028), and Tyndall (14,018). 

The Sierra Nevada is composed, geologically, | 
of one unit, a single block of the earth's crust 
tilted upward toward the e. Granite, other ig- 
neous rocks, and metamorphic slate are the 
principal rocks of the range. The slopes of the 
range are covered with great forests. Gold em- 
bedded in quartz is found in large quantities 
and silver mines have been opened on the E. 
side. A number of national forests and parks are 
situated in the Sierras, including Sequoia Na- 
tional Park, Yosemite National Park (qq.v.), and 
the Sequoia, Tahoe, and Sierra national forests. 
See also Donner Party. 

SIERRA NEVADA, mountain range in s. Spain. 
See Spain: The Land. 

SIEVES, Emmanuel Joseph (1748-1836), 
French statesman, born in Frejus, and educated 
for the clergy in Paris. He became a priest in 
1773. Sieyes attracted attention in the early days 
of the French Revolution (q.v.) with a pamphlet, 
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Qu'est-ce que le Tiers Etat? ("What is the Third 
Estate?", 1789). By being cautious, moderate, 
and usually noncommital, he remained a figure 
of some influence through all the stages of the 
Revolution. He was a member of the States- 
General (1789), the National Convention (1792- 
95), the Council of Five Hundred (1795-99), and 
the Directory (1799), and was one of those who 
brought the army officer Napoleon Bonaparte, 
later Napoleon l (q.v.), Emperor of France, to 
power. Together with the French statesman 
Pierre Roger Ducos (1747-1816) and Bonaparte, 
he became a member of the Consulate (q.v.) in 
1799. Sieyes framed a national constitution for 
the regime of Bonaparte, but Bonaparte greatly 
revised it, and Sieyes subsequently resigned. 
After Napoleon's downfall, Sieyes was exiled in 
1815 but returned to France in 1830. 

SIGHT, one of the five special senses (q.v.) in 
man, birds, and animals by which objects and 
colors are perceived; see Color. This is accom- 
plished by the rods and cones of the retina, a 
layer of nerve cells that is the internal mem- 
brane of the eye; when stimulated by light the 
retina transmits impulses to the brain via the 
optic nerves. See Eye; Nervous System: Anatomy 
and Function; Vision. 

SIGISMUND (1368-1437), Holy Roman Em- 
peror (1411-37) and King of Hungary (1387- 
1437) and Bohemia (1419-37), the son of Charles 
IV, Holy Roman Emperor (1316-78). In 1385 he 
married Mary, Queen of Hungary (1370-95), 
thus acceding to the throne of Hungary two 
years later. In 1396 he led a great army of Cru- 
saders from many parts of Europe against the 
Turks; the latter, under the Ottoman sultan Ba- 
jazet I ( see under Bajazet), inflicted a crushing 
defeat upon Sigismund's forces at Nicopolis 
(now Nikopol), Bulgaria. Upon the death of Ru- 
pert, Holy Roman Emperor (1352-1410), Sig- 
ismund was elected to succeed him but he did 
not receive formal coronation at the hands of 
the pope until 1433. In 1414 Sigismund per- 
suaded the antipope John XXIII (see under 
John) to convoke the Council of Constance at 
which the dispute over the papal succession 
was settled and ecclesiastical reforms were in- 
stituted; see Constance, Council of; Schism, 
Western. The council also tried the Bohemian re- 
ligious reformer John Huss (q.v.) and con- 
demned and executed him as a heretic. Sig- 
ismund succeeded to the throne of Bohemia in 
1419. His power in Bohemia was never more 
than nominal, however, as the Bohemians be- 
lieved him guilty of complicity in the death of 
Huss, and repeatedly rose in arms against him; 
see Hussite Wars. 


SIGNALING. See International Code of S iG 
nals. 

SIGN LANGUAGE, organized system of ges- 
tures or pantomime (q.v.) used in place 0 f 
speech among persons lacking a common spo- 
ken language, or among persons physically inca- 
pable of speech or hearing. See Lancuage: The 
Origin of Language. 

One of the best-known sign languages is that 
developed by the Plains Indians (q.v.) of North 
America as a means of communication between 
tribes that did not share the same language. In 
many respects it forms a manual counterpart to 
the Indian system of pictographs painted on 
buckskin or birchbark. The manual signs repre- 
sent things in nature, ideas, emotions, and sen- 
sations. For example, the sign for white man is 
made by drawing the fingers across the fore- 
head, indicating a hat; special signs exist also for 
Indian, for each Indian tribe, and for particular 
rivers, mountains, and other natural features. 
The sensation of cold is indicated by a shivering 
motion of the hands in front of the body; by ex- 
tension the same sign is used for winter and also 
for year, since Indians counted years in terms of 
winters. Slowly turning the hand, relaxed at the 
wrist, indicates vacillation, doubt, or possibility; 
a modification of this sign, with quicker move- 
ment, is the question sign. Strong and strength 
are indicated by the motion of breaking a stout 
stick; bad, by a motion of contemptuously 
throwing something away. Song and singing are 
indicated by a circling movement of the fingers 
close to the side of the head, to indicate the 
shaking of the rattle used to accompany Indian 
songs; since songs and rattles are used in reli- 
gious ceremonies and in medical conjurations, 
the same sign may also mean sacred, religion, 
doctor, or medicine, according to the context. 
The Indian sign language is so elaborate that a 
detailed conversation is possible using gestures 
alone. Organized sign language occurs in many 
parts of the world besides North America, nota- 
bly among various tribes of the State of Assam, 
in eastern India, and of Australia. 

Systems of manual gesture employed by deaf 
and dumb persons generally include two types 
of signs: natural signs, which stand for ideas or 
objects and are similar to the signs discussed 
above; and methodical or systematic signs, 
which are used for word-by-word or letter-by- 
letter renderings of the written rather than the 
spoken language. See Deafness. 

In 1970 experiments in sign language were 
conducted at the University of Nevada with a 
female chimpanzee. The animal learned to com- 
prehend several hundred gestural symbols and 


364 



SIKKIM 


to make eighty-five signs herself. These results 
suggested to some anthropologists that abstract 
thinking and verbal symbolization were abilities 
inherent in creatures that were ancestral to both 
chimpanzees and man. See Animal Psychology; 
Psychology, Experimental: Learning. 

SIGNORELLI, Luca, in full LUCA D'EGIDIO 
Dl VENTURA DE 7 SIGNORELLI, also called LUCA 
DA CORTONA (1441 ?-1 523), Italian painter, 
born in Cortona. An important painter of the 
early Renaissance, he was influenced by the 
Umbrian school. He was greatly interested in 
anatomy and perspective, and his paintings are 
characterized by a masterful portrayal of the 
nude in action. His masterpieces are the fres- 
coes in the cathedral of Orvieto, Italy, which 
were begun in 1499 and completed in 1504. 
SIKHS, followers of the Sikh religion, centered 
in Punjab State, n.w. India. Sikhism is an ethical 
monotheism fusing elements of Hinduism and 
Islam (qq.v.). It was founded by the 15th-cen- 
tury mystic Nanak, who believed that God tran- 
scends religious distinctions. 

Beliefs and Practices. Influenced by the devo- 
tional emphasis of Bhakti Hinduism and Sufi Is- 
lam, Sikhism stresses the unity, truth, and cre- 
ativity of a personal God and urges union with 
him through meditation on his title, the Name 
(Nam), and surrender to his will. It also advo- 
cates active service rather than the Hindu ideal 
of ascetic withdrawal. Loyalty and justice are ad- 
mired, smoking and intoxicants forbidden. Sikh- 
ism also rejects the Hindu caste system, priest- 
hood, image worship, and pilgrimage, although 
it retains the Hindu doctrines of transmigration 
and karma. The ultimate spiritual authority is the 
Granth, consisting of hymns by the ten Sikh gu- 
rus (Hindi, "teachers 7 ') and Hindu and Muslim 
devotional poetry in several languages. All Sikhs 
may read the Granth, which is the focus of de- 
votion at the Golden Temple in Amritsar (q.v.), 
the Sikh religious center. 

Sikh males are expected to join the Khalsa 
(Punjabi, "pure 77 ), a religious and military broth- 
erhood. Initiates are "baptized 77 by drinking 
sweetened water stirred with a dagger and take 
the surname Singh ("lion"). They must observe 
the five k 7 s; no cutting of the beard or hair (kes) 
and the wearing of soldiers 7 shorts (kacch), an 
iron bangle (kara) against evil, a steel dagger 
( khanda ), and a comb (khanga). 

History. Nanak, the saintly first guru, wan- 
dered over India seeking converts. He was suc- 
ceeded by nine gurus whose office became he- 
reditary. The fourth. Ram Das, founded the 
Golden Temple in the 16th century. The fifth, 
Arjun, compiled the Granth in 1604. As the Sikhs 


became a distinct religious community, they 
took up arms against persecution by Hindus and 
by Muslim rulers of the Mogul Empire. Oppos- 
ing Mogul tyranny, the tenth guru, Gobtnd 
Singh, formed the Khalsa in 1699. During the 
decline of the Moguls the Sikhs, led by the war- 
rior Ranjit Singh, created a powerful state in the 
Punjab about 1800 that eventually threatened 
British-controlled India. After internal dissen- 
sion and two wars the Punjab was annexed by 
the British raj in 1849. 

The British governed the Sikhs fairly and, in 
return for their loyalty during the Indian Mutiny 
of 1857, gave them preferential land grants. The 
Sikhs gained wealth and a great reputation as 
soldiers and policemen. Upon independence in 
1947, they lost their privileges and found their 
state divided between India and Pakistan. After 
a bitter war against the Muslims in 1965, the 
Pakistani Sikhs migrated to India. In response to 
years of agitation the Indian government cre- 
ated Punjab as a single Punjabi-speaking state in 
1966. It is the home of most of the 10,000,000 
Sikhs in India. See also Punjab. P.P. 

SI KIANG, or WEST RIVER, chief river of s. 
China. It rises in Yunnan Province and flows 
through Kwangsi and Kwangtung for 1250 mi. to 
the South China Sea. It receives many tributar- 
ies, the most important being the Kwei R. 
SIKKIM, State of the Republic of India, in the 
n.e. part of the subcontinent of India, on the S. 
slopes of the Himalaya Mts. Sikkim is bounded 
on the n. and n.e. by Tibet Autonomous Region 
of the People's Republic of China, on the S.E. by 
Bhutan, on the s. by the Indian State of West 
Bengal, and on the w. by Nepal. It extends ap- 
proximately from lat. 27° N. to lat. 28° N. and 
from long. 88° E. to long. 89° E. The area is about 
2800 sq.mi. 

One of the highest areas in India, Sikkim is 
traversed by the main range of the Himalayas, 
and by several spur ranges. The State dominates 
the Chumbi Valley, a strategic gap in the moun- 
tain wall between Tibet and n.e. India. Kanchen- 
junga (28,208 ft.) is the third-highest peak in the 
world. Elevations as low as 1000 ft. occur in s. 
Sikkim. The climate ranges from tropical to al- 
pine. About one third of Sikkim is covered by 
forests. 

The population (census 1971) was 208,609. 
The capital and chief city is Gangtok (pop. 1971 
est., 15,000). The population is mainly Nepalese; 
Bhutias, a people of Tibetan origin, form the 
largest minority group. Sikkimese and Nepali are 
the principal languages, and Tibetan Buddhism 
is the regional religion. Agriculture forms the 
basis of the economy; cardamom, oranges, ap- 
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View of Gangtok, chief town of Sikkim. The building 
on the top of the hill is a Buddhist monastery. upi 

pies, and potatoes are grown for export. Tour- 
ism is a growing industry. 

Sikkim was a hereditary monarchy, ruled by a 
chogyal (maharaja). The last such ruler was 
Palden Thondup Namgyal (1923- ), who suc- 
ceeded to the throne in 1963. Under a treaty 
with India in 1950, Sikkim received full internal 
autonomy. Political unrest in the early 1970's, 
however, caused the chogyal to request Indian 
troops to restore order in April, 1973. New Delhi 
sent troops and a permanent chief administrator 
for the protectorate. A month later, the chogyal, 
leaders of the political opposition, and India 
signed an agreement providing Sikkim with 
more democratic government and guaranteeing 
protection for minority groups. Unrest con- 
tinued; a referendum for the end of the mon- 
archy was approved in 1975, and Sikkim became 
an Indian State. 

SIKORSKY, Igor Ivan (1889-1972), Russian- 
born American aeronautical engineer and man- 
ufacturer, born in Kiev, and educated at the 
naval college in Saint Petersburg (now Lenin- 
grad). He took advanced study courses in engi- 
neering in Kiev and later in Paris, France. At first 
he experimented in helicopter (q.v.) design. In 
1913 he designed, built, and flew the first suc- 
cessful multiengined airplane. Later he built 
military aircraft for Russia and France. 

Sikorsky moved to the United States in 1919 
and four years later helped organize an aircraft 


company which, in 1928, became a division of 
the United Aircraft Corporation. In the same 
year, Sikorsky became an American citizen. 

With Sikorsky as engineering manager, the 
company produced a series of multiengined 
flying boats for commercial service. In the late 
1930's Sikorsky returned to developing helicop- 
ters and produced the first successful helicopter 
in the Western Hemisphere. Sikorsky-designed 
helicopters were used exclusively by the U.S. 
Army Air Forces during World War II. The Ko- 
rean and Vietnam conflicts saw a greatly ex- 
panded use of the helicopter in airlifting men 
and supplies, in rescuing pilots downed in 
enemy territory, and in many other tasks. 
SILAGE, or ENSILAGE, in green fodder, material 
generally preserved and stored by farmers to 
provide nutritious feedstuff for the livestock in 
the winter; see Agriculture: Animal Husbandry. 
The large, round, brick or metal silage-storage 
towerlike container commonly found on farms 
in the United States is known as a silo. Origi- 
nally, corn, sorghum, and sunflower (qq.v.) were 
staple silage crops in the U.S. but these have 
been replaced by the more proteinous alfalfa. 

The preservation of silage depends on the 
controlled fermentation (q.v.) of the green for- 
age in the silo, and a precise regulation of air 
supply and temperature is of great importance 
for the production of the most nutritious feed. 
A number of nutrients, such as starches and sug- 
ars, might be added during fermentation, both 
to accelerate the process and to increase the 
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nutritive value of the feeds. The silos are gener- 
ally considered to be the most efficient type for 
ensuring a tightly packed mass in which the cir- 
culation of air and the moisture content can be 
strictly controlled. Two less efficient types of si- 
lage containers are the trench silo, which is sim- 
ply a concrete-lined excavation in the soil, and 
the bunker silo, a brick or wood chamber built 
above ground. 

SILENUS, in Greek mythology, oldest of the 
Satyrs (q.v.), the son of Hermes, messenger of 
the gods, or of Pan (qq.v.), a woodland god. The 
tutor of the young god Dionysus (q.v.), Silenus 
often accompanied him on his travels. The old 
satyr was usually drunk, and he could be com- 
pelled, if caught in a drunken sleep, to prophesy 
the future. As a reward for his hospitality to Sil- 
enus, Dionysus granted Midas (q.v.), King of 
Phrygia, the golden touch. In art Silenus is rep- 
resented as a little old man in a state of jovial in- 
toxication. 

SILESIA. 1. Former Prussian province, divided 
in 1919 into the provinces of Upper Silesia and 
Lower Silesia, and now largely a part of Poland. 
A remnant of Lower Silesia was made a part of 
the East German State of Saxony (q.v.; now Karl- 
Marx-Stadt [q.v.] District). Area, about 20,000 
sq.mi. 

2. Former province of Czechoslovakia, formed 
in 1919 from an Austro-Hungarian crownland 
and a small part of Upper Silesia. The province 
was united with Moravia to form (1927-49) the 
province of Moravia and Silesia (q.v.). Silesia 
was ceded to Germany by terms of the Munich 
Pact (q.v.) in 1938. It was returned to Czechoslo- 
vakia in 1945 and made part of the region of 
Severomoravsky (North Moravia) in 1960. Area, 
2132 sq.mi. 

3. Historic region of Poland, formed from a 
small section of Austria and most of Upper Sil- 
esia. The German lands were transferred to Po- 
land by a plebiscite (1921) and a League of Na- 
tions (q.v.) partition (1922). In 1939 the region 
was annexed by Germany, but in 1945 Poland 
regained the Upper Silesian territory and occu- 
pied most of Lower Silesia. The region now 
comprises the Polish provinces of Wroclaw, 
Opole, and Katowice, and part of Zielona Gora. 
Area, about 17,000 sq.mi. 

SILHOUETTE, profile drawing of a portrait, in 
which the outlines are filled in in black, show- 
ing the profile as if cast by the shadow of a 
strong light. The term is used in a larger sense 
for every shadow picture, for example, the sil- 
houette of a city, commonly called a skyline, or 
that of a mountain range. It became customary 
to cut the silhouette out of black paper and glue 


it to a white background. Augustin Amant Con- 
stant Fidele Edouart (1769—1821), a Frenchman 
who worked most of his life in England and 
Scotland, was the most prominent artist in this 
field in the 19th century. 

SILICA. See Quartz; Silicon. 

SILICA GEL. See Silicon. 

SILICEOUS ROCKS, group of sedimentary 
rocks (q.v.) characteristically having quartz 
(q.v.) as the principal constituent. Sandstone, 
quartz conglomerate, arkose, novaculite, and 
chert (q.v.) are the chief varieties of siliceous 
rocks. See Silicon. 

SILICON, nonmetallic element, chemically an- 
alogous to carbon, with at.no. 14, at.wt. 28.09, 
b.p. estimated above 2300° C. (4172° F.), m.p. 
about 1430° C. (2606° F.), sp.gr. 2.4, and symbol 
Si. It was first isolated from its compounds in 
1823 by the Swedish chemist Baron jons Jakob 
Berzelius (q.v.). With the exception of oxygen it 
is the most abundant and widely distributed of 
all the elements and constitutes about 28 per- 
cent of the crust of the earth. It does not occur 
in the free, elemental state, but is found in the 
form of silicon dioxide or silica, SiCh, and in the 
form of complex silicates. Silicon-containing 
minerals constitute nearly 40 percent of all com- 
mon minerals, including over 90 percent of ig- 
neous rock-forming minerals. The mineral 
quartz (q.v.) and varieties of quartz, such as car- 
nelian, chrysoprase, onyx, flint, and jasper, and 
the minerals cristobalite and tridymite are the 
naturally occurring crystal forms of silica. Silicon 
dioxide is the principal constituent of sand. The 
silicates, such as the complex aluminum, cal- 
cium, and magnesium silicates, are the chief 
constituents of clays, soils, and rocks in the form 
of feldspars, amphiboles, pyroxenes, micas, and 
zeolites, and of semiprecious stones, such as ol- 
ivine, garnet, zircon, topaz, and tourmaline. 
Properties. Silicon is prepared as a brown, 
amorphous powder or as gray-black crystals. It is 
obtained by heating silica with a reducing 
agent, such as carbon or magnesium, in an elec- 
tric furnace. Crystalline silicon has a hardness of 
7, compared to 5-7 for glass. Silicon is not at- 
tacked by nitric, hydrochloric, or sulfuric acids, 
but dissolves in hydrofluoric acid, forming the 
gas, silicon tetrafluoride, SiF 4 ; see Fluorine. It 
dissolves in sodium hydroxide, forming sodium 
silicate and hydrogen gas. At ordinary tempera- 
tures silicon is impervious to air but at high tem- 
peratures it reacts with oxygen, forming a layer 
of silica that does not react further. At high tem- 
peratures it also reacts with nitrogen and chlo- 
rine to form silicon nitride and silicon chloride, 
respectivelv. 
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Applications, Silicon is used in the steel in- 
dustry as a constituent of silicon-steel alloys. 
The addition of small amounts of silicon makes 
steel more fusible and more resistant to wear; 
ordinary steel contains less than 0.03 percent of 
silicon. Silicon steel, which contains from 2.5 to 
4 percent silicon, is used in making the cores of 
electrical transformers because the alloy exhib- 
its low hysteresis; see Magnetism: Magnetic Cir- 
cuits. A steel alloy containing about 15 percent 
silicon, known as duriron, is hard, brittle, and 
extremely resistant to corrosion; duriron is used 
in equipment that comes in contact with cor- 
rosive chemicals in industrial plants. Silicon 
is also used as an alloy in copper, brass, and 
bronze. 

Silicon is an electronic conducting material, 
known as a semiconductor, in which the resis- 
tivity to the flow of electricity at room tempera- 
ture is in the range between that of metals and 
insulators. At higher temperatures silicon be- 
comes a conductor, and this property is utilized 
for temperature measurement in a device called 
a thermistor. Silicon is used also in the elec- 
tronic device called the transistor (q.v.). 

Silica and silicates are used in the manufac- 
ture of glass, glazes, enamels, cement, and por- 
celain, and have important individual applica- 
tions. Fused silica, a glass made by melting 
quartz or hydrolyzing silicon tetrachloride, is 
characterized by a low coefficient of expansion 
and high resistance to most other chemicals. Sil- 
ica gel is a colorless, porous, amorphous sub- 
stance, prepared by removing part of the water 
from a gelatinous precipitate of silicic acid, 
Si0 2 • H 2 0, which is formed by adding hydro- 
chloric acid to a solution of sodium silicate. Sil- 
ica gel absorbs water and other substances and 
is used as a drying and decolorizing agent. 

Sodium silicate, Na 2 Si0 3 , is an important syn- 
thetic silicate. It is a colorless, water-soluble 
amorphous solid, with m.p. 1088° C. (1990° F.), 
which is prepared by reacting silica (sand) and 
sodium carbonate at a high temperature or by 
heating sand with concentrated sodium hydrox- 
ide under pressure. The aqueous solution of so- 
dium silicate, called water glass, is used for pre- 
serving eggs, as a substitute for glue in making 
boxes and other containers, as a binder in artifi- 
cial gemstones, as a fireproofing agent, and as a 
binder and filler in soaps and cleansers. Another 
important silicon compound is the silicon-car- 
bon compound carborundum, which is used as 
an abrasive. 

Silicon monoxide, SiO, is used as a coating to 
protect other materials, the outer surface oxidiz- 
ing to the dioxide Si0 2 . Such layers are applied 


also as components of interference filters; see 
Optics: Interference of Light . N.J.K. & $ 2 L 

SILICONES, in chemistry, valuable silicon- 
containing organic compounds that were devel- 
oped during World War II. They are made in 
various forms that have the physical properties 
of oils, resins, or rubber, and are extremely use- 
ful because they are more stable toward heat 
and oxygen than the ordinary organic sub- 
stances. Each molecule of a silicone is a chain 
composed of alternate silicon and oxygen atoms 
with an organic group, such as a methyl group, 
attached to the silicon atom. In preparing a 
methyl silicone, methyl chloride is combined 
with silicon alloyed with a small amount of cop- 
per to catalyze the reaction. The product of the 
reaction, dimethylsilicon dichioride, is treated 
with water, resulting in the formation of sili- 
cone molecules. Silicone oils have a compara- 
tively small number of silicon atoms in each 
molecule; silicone resins and rubbers have 
larger molecules that are polymerized. 

Uses. By controlling the size of the individual 
molecules and the polymerization of adjacent 
molecules, oils, resins, or rubbers are produced. 
Silicone oils can withstand very high tempera- 
tures without decomposing and are chemically 
inert to metals and most reagents. They also re- 
main satisfactorily viscous at the extremely low 
temperatures at which ordinary hydrocarbon 
oils become stiff, and at high temperatures at 
which ordinary oils become too thin. They are 
used in the hydraulic systems of airplanes. Sili- 
cone resins are used as heat-resistant insulators. 
Silicone rubbers are used as insulators and for 
other purposes for which rubber is needed at 
high temperatures. Silicones are also used for 
waterproofing ceramics, fabrics, and paper. The 
substance to be treated is first covered with a 
layer of water, and then exposed to dimethylsili- 
con dichloride vapor, forming a surface layer of 
silicone molecules. Silicone prosthetic devices 
are widely used as parts of implanted organs, as 
in surgical operations involving the heart, eyes, 
or Fallopian tubes. Silicone tubing is used to 
connect artificial kidney machines to the blood 
vessels of patients. Silicones can be sterilized by 
heat without being damaged, and they do not 
react with natural tissues. 

See also Chemical Compounds, Synthetic: Plas- 
tics and Elastomers; Plastics. N.J.K. & S.Z.L. 
SILICOSIS, chronic disease of the lungs 
caused by prolonged inhalation of silica dust; 
see Silicon. It is strictly an occupational disease, 
affecting those employed in mining, stone cut- 
ting, metal grinding, and similar industries. The 
dust causes fibrous nodules to form in the 
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lungs. The nodules may spread so that massive 
areas of fibrous tissue replace the normal lung 
tissue, causing difficulty in breathing, chest 
pain, and coughing. Individuals with silicosis 
are more prone to develop tuberculosis (q.v.) 
than other persons. No treatment exists for sili- 
cosis, but it can be prevented by reducing the 
amount of dust inhaled; compare Anthracosis. 
See also Occupational Diseases. 

$ltK, fiber produced as a cocoon covering by 
the silkworm, and valuable for its use in fine 
fabrics and textiles. The silkworm, in fact, is not 
a worm but a caterpillar with eyes and legs 
which worms do not have. Although cocoon 
coverings of fiber are made by a large number 
of insects, it is only those of the mulberry silk 
moth, Bombyx mori, and a very few other moths 
closely akin to it, that are used by the silk indus- 
try. The silk of other insects, notably the spider 
(q.v.), are used for certain manufacturing pur- 
poses, particularly for the cross hairs of tele- 
scopes and other optical instruments. The life 
and habits of the silk moth are described in the 
article Silkworm. 

History. Silk is one of the oldest textile fibers 
known to man, and, according to Chinese tradi- 
tion, was used as long ago as the 27th century 
B.c. The silkworm moth was originally a native of 
China and for about thirty centuries the gather- 
ing and weaving of silk was a secret process, 
known only to the Chinese. It is said that the 
discoverer of the potential of the cocoon and 
the inventor of the first silk reel was Hsi-ling- 
shi, the fourteen-year-old bride of the Emperor 
Huang-ti (r. about 2640 b.c.). For nearly 3000 
years China successfully guarded the secret, but 
in 300 a.d. Japan penetrated the secrecy and 
later, India. 

References in the Old Testament indicate that 
silk was known in Biblical times in western Asia, 
whence it was presumably transplanted to the 
Greek islands of the Aegean Sea. It is believed 
that the Chinese built up a lucrative trade with 
the West from the days of the Han Dynasty (see 
Han) in the 2nd century b.c The ancient Persian 
courts used Chinese silks, unravelled and rewo- 
ven into Persian designs. When Darius III (see 
under Darius), King of Persia, surrendered to 
Alexander 111 (q.v.), King of Macedonia, called 
Alexander the Great, he was clothed in such 
silken splendor that Alexander was completely 
overshadowed and demanded as spoils the 
equivalent of $7,000,000 in silk. Caravans carried 
silk on camelback from the heart of Asia to Da- 
mascus, Syria, the marketplace at which East and 
West met. Here silk was traded for Western lux- 
uries, some of which survive in China today. Silk 


became a valuable commodity both in Greece 
and in Rome. The Roman statesman and genera I 
Gaius Julius Caesar (q.v.) passed an edict re- 
stricting silk to his exclusive use and to the pur- 
ple Roman stripes on the togas of officials he fa- 
vored. In spite of this, however, the use of silk in 
Rome spread in the era of pomp and display. 

Until the year 550 a.d. all the silk woven in Eu- 
rope was derived from Asiatic sources. About 
that time, however, the Roman emperor Justi- 
nian I (q.v.) sent two Nestorian monks to China, 
where, at the risk of their lives, they stole mul- 
berry seeds and silkworm eggs, secreted them in 
their walking staffs and brought them to Byzan- 
tium. Thus the Chinese and Persian silk monop- 
olies ended. With the spread of Islam the silk- 
worm came to Sicily and Spain. By the 12th and 
13th centuries Italy had become the silk center 
of the West, but by the 17th century France was 
challenging the leadership of Italy and the silk 
looms then established in the Lyons area are still 
famous today for the unique beauty of their 
weaving. 

It was not until after the revocation of the 
Edict of Nantes (q.v.) that Huguenot weavers 
from France crossed the English Channel and es- 
tablished silk mills in Spitalfields, a district in 
the East End of London. The silkworm, however, 
did not flourish in the English climate, nor has it 
ever flourished in the United States. The first 
silk mill in America was erected in 1810. With 
the advent of the power loom, and with the 
help of the high tariffs introduced during the 
American Civil War against imported woven 
goods, the American silk weaving industry en- 
tered a period of growth. It was only in China 
and japan, however, and to a lesser extent in 
Italy and France, that the silk itself was pro- 
duced. 

In addition to the true silk from the cultivated 
mulberry silkworm, there are a number of so- 
called wild silks produced from other related 
species of insects in the uncultivated state. Tus- 
sah silk, for instance, is produced from a species 
that feeds on oak leaves. Douppion is a silk pro- 
duced from two silkworms who spin a cocoon 
together and thus produce a double thread. 
Special types of weaves, such as shantung and 
other irregular types, are woven from these 
types of silk. 

Production. The advent of synthetic fibers 
such as nylon (q.v.) and polyester, which are 
stronger than silk and lower in price, although 
not possessing the same hand, or quality, has 
caused a tremendous reduction in silk produc- 
tion and consumption. World production in 
1940 was 1 30,000,000 lb. By 1950 it had dropped 
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Steps in the manufacture of silk. Top, left: Silkworms 
feed on mulberry leaves. Top, right: After six weeks the 
silkworms spin cocoons and are placed in beds of 
straw. Center, left: The cocoons are boiled to release 
the ends of threads. Center, right: Skeins are made 
from silk that has been taken off the winder. Bottom, 
left: An automatic reeling machine continuously picks 
up five cocoons at a time and reels them together. Bot- 
tom, right: A traditional Japanese wedding gown and 
headgear made from pure silk. international s»k Assn. 

to 42 / 000 / 000 lb. Since then there has been a 
modest recovery, to 68,000,000 lb. in I960 and to 
75,000,000 lb. in 1968. United States consump- 
tion of silk has been steadily falling; in 1969 it 


reached the lowest point since the end of 
World War II, 14,983,000 lb. as against 59,510,000 
lb. in 1956. Furthermore, whereas in 1956 about 
92 percent of U.S. imported silk came from 
Japan, in 1969 the share of japan was only 18 
percent. The bulk of imported silk, about 
$14,000,000 worth annually in the early 1970's, 
originated in Italy and Korea. 

In the U.S. silk is still used for men's light- 
weight suits, robes and neckties, lightweight 
coats and slacks, shirts, nightwear; and, in wom- 
en's and children's clothing, for suits, skirts, 
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jackets, dresses, loungewear, blouses, under- 
wear, nightwear, hosiery, gloves, and lace. Silk is 
also used in napery, draperies, linings, narrow 
fabrics, and handbags. 

Sericulture. Sericulture, or the raising of silk- 
worms, involves the incubation (q.v.) of the tiny 
eggs of the silkworm moth to the point at which 
they hatch and become worms. After hatching, 
the worms are placed under a layer of gauze, on 
which is spread a layer of finely chopped mul- 
berry leaves. During a period of six weeks the 
worms eat almost continuously. At the end of 
this period they are ready to spin their cocoons, 
and branches of trees or shrubs are placed in 
their rearing houses. The worms climb these 
branches and make their cocoons in one con- 
tinuous thread, taking about eight days for the 
process. The amount of usable silk in each co- 
coon is small, and about 2500 silkworms are re- 
quired to produce a single pound of raw silk. 

The initial step in silk manufacture after the 
complete cocoons have been gathered is to kill 
the insects inside them. Thus the cocoons are 
first boiled or treated in ovens, killing the in- 
sects by heat. The silk fiber is obtained from the 
cocoons by a delicate process known as reeling 
or filature. The cocoons are first heated in boil- 
ing water to dissolve the gummy substance 
which holds the cocoon filament in place. Fol- 
lowing this heating the filaments from four to 
eight cocoons are joined and twisted, and are 
then combined with a number of other similarly 
twisted filaments to make a thread which is 
wound on a reel. When each cocoon is un- 
wound, it is replaced with another cocoon. The 
resulting thread, called raw silk, consists usually 
of forty-eight individual silk fibers. The thread is 
continuous and, unlike the threads spun from 
other fibers such as cotton and wool (qq.v.), is 
made up of extremely long fibers. The filaments 
from the coarse outer portion of the cocoon, 
which is removed by brushing before reeling, 
and the inner portion of the cocoon, which re- 
mains after reeling the raw silk, are spun to pro- 
duce the low grade of silk thread known as spun 
silk. 

The next step in the processing of silk is the 
twisting of one or more threads of the raw silk 
into a strand sufficiently strong for weaving or 
knitting. This procedure is called throwing. Four 
different types of silk thread may thus be pro- 
duced: organzine, crepe, tram, and thrown sin- 
gles. Organzine is a thread made by giving the 
raw-silk thread a preliminary twist in one direc- 
tion, and then twisting two of these threads to- 
gether in the opposite direction at the rate of 
about ten turns per inch. Crepe is similar to or- 


ganzine but is twisted to a much greater extent, 
usually between forty and eighty turns to the 
inch. Tram is made by twisting in only one di- 
rection two or more raw-silk threads, with 
twenty to thirty turns per inch. Thrown singles 
are individual raw-silk threads which are 
twisted in only one direction, the number of 
turns depending on the quality of thread de- 
sired. In genera), organzine thread is used for 
the warp threads of materials, and tram threads 
for the weft or filling. Crepe thread is employed 
in the weaving of characteristic crinkly fabrics, 
and single thread for sheer fabrics. 

See also Fiber; Textiles. R.D. 

SILK-SCREEN PROCESS. See Printing Tech- 
niques: Silk-Screen Process. 

SILKWORM, common name applied to the 
silk-producing larvae of any of several species of 
moths. Silkworms possess a pair of especially 
modified salivary glands called silk glands or 
sericteries, which are used in the production of 
cocoons. The silk glands secrete a clear, viscous 
fluid that is forced through openings, called 
spinnerets, on the mouthparts of the larva; the 
fluid hardens as it comes into contact with air. 
The diameter of the spinneret determines the 
thickness of the silk thread produced. See Silk. 

The best known of the silkworms is the larvae 
of the common, domesticated silkworm moth, 
Bombyx mori, which belongs to the family Bom- 
bycidae. This moth, native to China, was intro- 
duced into Europe and western Asia in the 6th 
century a.d. and into North America in the 18th 
century. The moth has been cultivated for many 
centuries and is no longer known in the wild 
state. Many varieties of the silkworm moth have 
been produced by breeders, the most important 
of which produce three broods of young annu- 
ally. 

A typical adult silkworm moth is yellow or 
yellowish white, with a thick, hairy body, and 
has a wingspread of about 1 l / 2 in. The adult has 
rudimentary mouthparts and does not eat dur- 
ing the short period of its mature existence; the 
female dies almost immediately after depositing 
the eggs, and the male lives only a short while 
thereafter. The female deposits three to four 
hundred bluish eggs at a time; the eggs are fas- 
tened to a flat surface by a gummy substance se- 
creted by the female. The larvae, which hatch in 
about ten days, are about x / 4 in. long. The larvae 
feed on leaves of white mulberry, Osage or- 
ange, or lettuce. Silkworm caterpillars (see Cat- 
erpillar) that are fed mulberry leaves produce 
the finest-quality silk. Mature larvae are about 3 
in. long and yellowish gray or dark gray in color. 

About six weeks after hatching, the common 
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Stages in the development of the silk moth , Bombyx 
mori. Top , left: Adult female. Top , right: Newly laid 
eggs (much magnified). Bottom , /eft; Silkworm , or 
larva. Bottom , right: Cocoon , which contains silk fiber. 

U.S. Dept, of Agriculture 

silkworm ceases eating and spins its cocoon. 
The length of the individual fiber composing 
the cocoon varies from 1000 to 3000 ft. The silk- 
worm pupates for about two weeks; if allowed 
to complete its pupation period, it emerges as 
an adult moth. Tearing during emergence dam- 
ages the silken cocoon beyond commercial use. 
In the commercial production of silk, only 
enough adult moths are allowed to emerge to 
ensure continuation of the species. Most of the 
silkworms are killed by heat, either by immer- 
sion in boiling water or by drying in ovens. 


Other moths known as silkworm moths in- 
clude the giant silkworm moths constituting the 
family Saturniidae, particularly those of the 
genus Arttheraea. 

SILLANPAA, Frans Eemil (1888-1964), Finnish 
writer, born in southwestern Finland, and edu- 
cated at the University of Helsinki. Sillanpaa 
was the foremost Finnish novelist of the first 
half of the 20th century. His writings are chiefly 
impressionistic depictions of the quiet lives of 
ordinary people. Among his novels are Life and 
the Sun (1916), The Maid Silja (1931; Eng. trans., 
1933), Meek Heritage (1919; Eng. trans., 1938), 
and The Beauty and Misery of Human Life 
(1945); he also wrote short stories and essays. 
Sillanpaa received the 1939 Nobel Prize in litera- 
ture. 
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5110. See Silage. 

SHONE, Ignazio, original name, SECONDO 
TRANQUILU (1900-78), Italian writer, born in 
Pescina, L'Aqurlia Province, where he was edu- 
cated. He joined the Italian Socialist Youth 
Movement in 1917 and later became a member 
of the Communist Party and editor of several 
radical political newspapers. He left the Com- 
munist Party in 1930 and because of fascist per- 
secution he went into exile the following year. 
He returned to Italy in 1944 and thereafter re- 
mained active in the Socialist Party. Silone's 
most popular novels, both written while he was 
in exile, are Fontamara (1933; Eng. trans., 1934) 
and Pane e Vino (1937; Eng. trans., Bread and 
Wine, 1936). In these works Silone realistically 
describes the life of the Italian peasant in the 
1930's and totally rejects fascism. His later works 
include the play Egli si Nascose (1945; Eng. 
trans., And He Hid Himself, 1946), continuing 
the theme of Bread and Wine; and the collected 
stories and essays, Uscita di Sicurezza (1965; 
Eng. trans., Emergency Exit , 1968). 

S1LURES, people of ancient Britain inhabiting 
approximately present-day Breconshire, Gla- 
morganshire, and Monmouthshire, Wales. A 
powerful and warlike tribe, they offered fierce 
resistance to Roman invaders in 48 a.d. but were 
finally conquered in 78, after the Romans estab- 
lished a legionary fortress at Isca, modern Caer- 
leon (q.v.). The chief town of the Silures was 
Romanized as Venta Silurum (modern Caer- 
went). 

SILURIAN PERIOD, division of geologic time 
in the Paleozoic Era that followed the Ordovi- 
cian Period and preceded the Devonian Period 
(qq.v.). The Silurian Period began approximately 
440,000,000 years ago and endured for approxi- 
mately 40,000,000 years. 

The transition from the Ordovician to the Si- 
lurian Per ; od was marked by the so-called Ta- 
conian disturbance, which thrust up a range of 
mountains on a northeast-southwest line 
through the region of North America that in- 
cludes Nova Scotia, New Brunswick, and New 
England. Later the highlands formed during the 
Taconian disturbance were eroded, and the re- 
sulting detritus was carried away in the form of 
sand and silt to be deposited over a large area of 
eastern Pennsylvania and southeastern New 
York. Volcanoes were active during the Silurian 
Period in the area comprising Maine, New 
Brunswick, and Quebec. 

In the later part of this period, a large, arid 
basin existed in parts of New York, Ohio, On- 
tario, and Michigan. A portion of the previously 
existing inland sea was trapped in the middle of 


this basin to form a vast shallow "salt lake" that 
gradually evaporated, depositing large quan- 
tities of salt and gypsum. These deposits are of 
considerable economic importance in the cen- 
tral New' York region. 

Rocks of the Silurian system occur in other 
parts of the world, on all continents and in 
many countries. Toward the end of the period, 
mountains were formed in northwestern Europe 
in the Caledonian disturbance. 

Flora and Fauna. The dominant plants during 
the Silurian Period w'ere seaweeds, and a certain 
number of land plants also occurred, chiefly 
primitive, fernlike plants. Among animals, 
sponges were plentiful and fossils of a large va- 
riety of corals have also been found. The most 
characteristic animals were brachiopods, euryp- 
terids, and crustaceans; see Brachiopoda; Crus- 
tacea. Various ganoid fishes were plentiful dur- 
ing the late Silurian Period. The period also saw 
the emergence of the first air-breathing animals, 
the scorpions. See Geology, Historical; Paleon- 
tology. 

SILVANUS, in Roman mythology, god of un- 
cultivated fields and forests, the protector of 
cattle and flocks. Originally a deity without a 
name who was referred to merely by the adjec- 
tive silvanus (lat., "living in a wood"), he was 
later identified with the pastoral gods Pan and 
Faunus (qq.v.). 

SILVER, metallic element with at.no. 47, at.wt. 
107.870, b.p. about 2200° C. (3992° F.), m.p. 
960.8° C. (1761.44° F.), sp.gr. 10.5 20 °, and symbol 
Ag. It has been known and valued as an orna- 
mental and coinage metal since ancient times. 
Silver mines in Asia Minor were probably 
worked earlier than 2500 b.c. The alchemists 
called the metal Luna or Diana after the goddess 
of the moon and ascribed to it the symbol of a 
crescent-shaped moon. 

Occurrence. Silver occurs in the pure state to 
a small extent; the most notable deposits of na- 
tive silver are in Peru and Norway, where the 
mines have been worked for centuries. Pure sil- 
ver is also found associated with pure gold in 
the form of an alloy known as electrum, and 
considerable amounts are recovered in the 
processing of gold. Silver is usually found com- 
bined with other elements, of which sulfur is 
the most predominant, in minerals and ores. 
Some of the important silver minerals are cerar- 
gyrite or horn silver, pyrargyrite, sylvanite, and 
argentite. Silver also occurs as a constituent of 
lead, copper, and zinc ores, and half of the 
world production of silver is obtained as a by- 
product in the processing of such ores. Practi- 
cally all the silver produced in Europe is ob- 
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tained from the lead sulfide ore, galena; in the 
United States relatively few mines are worked 
for their silver alone, but the silver is mined in 
conjunction with lead, copper, and zinc. Some 
of the leading silver-producing districts in the 
U.S. are Summit Valley, Mont.; West Mountain, 
Utah; Evolution, Idaho; Coso, Calif.; and War- 
ren, Ariz. In the early 1970's average annual 
production of silver in the U.S. was about 
41,000,000 troy oz., valued at about $59,000,000. 
During this period the U.S. maintained about a 
14 percent share of the world production of 
approximately 301,000,000 troy oz; 

Metallurgy. Silver is usually recovered from 
silver ores by roasting the ore in a furnace to 
convert the sulfides to sulfates and then chemi- 
cally precipitating metallic silver. Several metal- 
lurgical processes are used to extract silver from 
ores of other metals. In the amalgamation proc- 
ess liquid mercury, which forms an amalgam 
with the silver, is added to the crushed ore. 
After the amalgam is washed out of the ore the 
mercury is removed by distillation, leaving me- 
tallic silver. In lixiviation methods the silver is 
dissolved in a solution of a salt, usually sodium 
cyanide, after which metallic silver is precipi- 
tated by bringing the solution in contact with 
metallic zinc or aluminum. For the Parke proc- 
ess, which is used extensively in separating sil- 
ver from copper and lead ores, see Lead. The im- 
pure silver obtained in the metallurgical 
processes is usually refined by electrolytic 
methods (see Electrochemistry) or by cupella- 
tion, a process that involves removing impuri- 
ties by vaporization or absorption. 

Properties and Uses. Silver is a white, ex- 
tremely lustrous metal, capable of taking a high 
polish. With the exception of gold it is the most 
malleable and ductile of all metals, and as a con- 
ductor of heat and electricity it is superior to all 
other metals. Its hardness ranges between 2.5 
and 2.7; it is harder than gold but softer than 
copper. Chemically the metal is not very active. 
It is insoluble in dilute acids and in alkalies but 
dissolves in concentrated nitric or sulfuric acid. 
It does not react with oxygen or water at ordi- 
nary temperatures. Sulfur and sulfides attack sil- 
ver, and the tarnishing of silver is caused by the 
formation of silver sulfide on the surface of the 
metal. Eggs, which contain a considerable quan- 
tity of sulfur as a constituent of protein, tarnish 
silver very quickly. Small amounts of sulfide, 
which occurs naturally in the atmosphere and as 
a component of illuminating gas, tarnish silver 
at a slower rate. 

The use of silver in jewelry, tableware ( see Sil- 
verware), and as coinage is well known. The 


metal is usually alloyed with small amounts of 
other metals to make it harder and more dura- 
ble. In the U.S., coin silver was an alloy of 90 
percent silver and 10 percent copper until 1965 
when the silver content was reduced to 40 per- 
cent for half dollars; silver was eliminated from 
dimes and quarters after 1964. In 1970 the US 
government sold the last of its marketable silver 
supply, which in earlier periods of U.S. eco- 
nomic history had been used to support a 
monetary system of bimetallism; see Bimetallism- 
Money. Sterling silver for tableware and other 
solid-silver objects is 92.5 percent silver and 7.5 
percent copper. Silver is used to coat smooth 
glass surfaces for mirrors (see Mirror) by vapor- 
ization of the metal or by precipitation from a 
solution. Colloidal silver, dilute solutions of sil- 
ver nitrate (AgN0 3 ), and some insoluble com- 
pounds, such as potassium, are used in medi- 
cine as antiseptics and bactericides. Silver 
nitrate is also used in the form of cauterizing 
sticks to destroy infected tissue, and in the liq- 
uid form as a treatment for stomach and intesti- 
nal diseases, and epilepsy (q.v.). Argyrol, a sil- 
ver-protein compound, is a local antiseptic for 
the eyes, ears, nose, and throat. 

The silver-halide salts, silver bromide, silver 
chloride, and silver iodide, which darken upon 
exposure to light, are used in emulsions for pho- 
tographic plates, film, and paper. The salts are 
soluble in sodium thiosulfate, which is the com- 
pound used in the photographic fixing process; 
see Photography. S.Z.L. 

SILVERFISH, common name applied to certain 
insects of the genera Lepisma and Thermobia, 
belonging to the order Thysanura. Silverfish are 
wingless insects capable of extremely fast 
movement. Their bodies are covered with sil- 
very scales, are tapered, and terminate in three 
long, jointed bristles. The silverfish is a common 
household pest in the United States, feeding on 
starchy materials like wallpaper, books, or 
starched clothing. Despite their preference for 
starchy foods, they have been known also to 
cause serious damage to rayons. For control of 
these destructive insects, DDT (q.v.) is effective 
when sprayed in their usual haunts, as behind 
bookcases, on closet shelves, around base- 
boards, and in bathrooms. 

SILVER NITRATE. See Silver: Properties and 
Uses. 

SILVER SPRING, unincorporated community 
of Maryland in Montgomery County, just n. of 
Washington, D.C., of which it is a residential 
suburb. It is the site of Xaverian College, a junior 
college for men founded in 1931, and of the Ap- 
plied Physics Laboratory of Johns Hopkins Uni- 
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versity (q.v.). Scientific instruments are manu- 
factured in the community. Pop. (1960) 66,348; 
(1970) 77,496. 

SILVERWARE, art objects made out of the 
metal silver (q.v.), a soft, white, extremely lus- 
trous element, valued for its ornamental uses 


Silverware made by Paul Revere. Top to bottom ; Pair of 
sauceboats (about 1765). Teapot ( 1770-1800 ). Sugar 
bowl and stand (1770-1810). 

since ancient times. The artisan who makes 
such articles is called a silversmith. Pure silver is 
too soft for practical use, and an alloy (q.v.), or 
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mixture of silver with other metals, is used to 
make the art object harder and more durable. 
To prevent fraud and to secure a certain stand- 
ard of purity, hallmarks or plate marks are im- 
pressed on articles of silver. The hallmark indi- 
cates to the public the true value and fineness 
of the metal out of which the object is com- 
posed. In the United States the standard silver 
alloy, consisting of 935 parts of pure silver to 65 
parts of other metals, is called sterling. The chief 
centers of the manufacture of silverware in the 
U.S. are Providence, R.I., Newark, N.Y., and 
Oneida, N.Y. 

Development of the Art. From the time of the 
early classical periods of Egypt and Greece to 
the present day, art objects of silver have been 
created. Perfect examples of silver jewelry (q.v.) 
and decorative silver objects, some dating from 
the 1st century b.c., have been found all around 
the Mediterranean Sea basin (q.v.). Beginning in 
the 8th century, Carolingian (q.v.) artisans con- 
tinued in the Roman tradition of artistic metal- 
work. Most of these articles were for Church 
use and included small altars, chalices, and reli- 
quaries. In this period, also, silverware became a 
coveted possession in royal households, with 
kings and the nobility commissioning silver- 
smiths to provide them with jewelry, plates, 
cups, bowls, and flatware. As silverworking de- 
veloped, the design of silver objects followed 
closely the style of architecture and furniture in 
a period. At the end of the 18th century the art 
was influenced by the revival of classic Greek 
forms. In America the earliest examples are 
largely imitations of English or Dutch articles, 
the colonial silversmith Paul Revere (q.v.) being 
the first name of note in the field. 

Silver Plate. An imitation of solid silver pro- 
duced by using a body of cheaper metal is 
known commercially as silver plate. The earliest 
form was Sheffield plate, named from the city in 
England where the process was developed. Bir- 
mingham, also in England, became an important 
center of the industry. In 1742 the cutler Thomas 
Bolsover of Sheffield, while repairing a knife, 
accidentally overheated it, so that the silver 
melted and spread in a thin coating over the 
copper. The coating stuck fast when cooled, 
and thus was invented a method of coating 
small copper objects with silver by the applica- 
tion of heat. Later the British artisan Joseph 
Hancock improved the process so that large 
objects could be produced. Starting with a bar 
of copper or copper alloy between thin bars of 
silver, he heated them to fusion and then rolled 
them and rerolled them into a large flat sheet of 
silver-plated copper that could easily be shaped 


into all kinds of tableware. These were still fur- 
ther embellished by soldering on handles 
knobs, and other ornaments of cast or stamped 
silver. If a cut edge of this plate was exposed 
the copper showed, but in 1784 the Sheffield ar- 
tisan George Cadman overcame this defect by 
soldering on an ornamental molding of solid sil- 
ver. The electroplated imitations of Sheffield 
plate do not have such a molding. Genuine old 
pieces of Sheffield plate are much prized for the 
warmth of color and the excellence of the 
texture, which are far superior to those of elec- 
troplated objects. See Electroplating. 

See also Metalwork. 

SIMBIRSK. See Ulianovsk. 

SIMCOE, John Graves (1752-1806), British sol- 
dier and diplomat, born in Cotterstock, North- 
amptonshire, England. He served with the Brit- 
ish forces during the American Revolution (q.v.) 
and in 1777 was given command of the Queen's 
Rangers with the rank of major. Returning to 
England in 1781, Simcoe entered Parliament for 
Saint Mawes in Cornwall. In 1791 he was ap- 
pointed lieutenant governor of the newly cre- 
ated province of Upper Canada (now Ontario 
Province). His administration was rendered in- 
effective by the impracticability of his projects 
and the friction that developed between him 
and the governor-general. Sir Guy Carleton 
(q.v.), 1st Baron Dorchester. 

Simcoe was one of the men who in 1794 
founded the city of York, later Toronto (q.v.). He 
left Canada in 1796 and was sent on a military 
and diplomatic mission to the French colony of 
Saint-Dominique ( see Hispaniola), which the 
British had partly occupied. He returned to Eng- 
land the next year. In 1806 he was appointed 
commander in chief of the British forces in In- 
dia, but died before he could take up the post. 
SIMCOE, LAKE, lake of s.E. Ontario, Canada, 
near Toronto. Part of the Trent Canal system, 
which links Georgian Bay and Lake Ontario, 
Lake Simcoe is about 50 km (30 mi.) long and 
covers 743 sq.km (287 sq.mi.). The lake drains 
into Georgian Bay, to the n.w., via Couchiching 
Lake and the Severn R. It has several islands, the 
largest being Georgina Island, and is a popular 
vacation spot. In a great Indian war of the mid- 
17th century, the Huron were routed by the Iro- 
quois (qq.v.) in the region of Lake Simcoe. 
SIMENON, Georges, principal pen name of 
GEORGES SIM (1903- ), Belgian-French novel- 

ist, born in Liege. Simenon, a prolific writer, 
wrote hundreds of popular novels, employing a 
variety of pen names. He is best known as the 
author of a series of detective novels about a 
French police officer. Inspector Maigret, whose 
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work is marked by unusual psychological in- 
sight. These novels achieved outstanding suc- 
cess in Europe and the United States, and edi- 
tions have appeared in numerous translations 
throughout the world. Among the many books 
published in the U.S. are The Patience of Mai- 
gret (1940) and Maigret Hesitates (1970). Simen- 
on's other novels, most of which also deal with 
crime, include The Man Who Watched the 
Trains Go By (1946) and Confessional (1968). 
SIMEON STYLITES, Saint (390?-459), Syrian 
ascetic and pillar saint, born in Sisan (possibly 
the modern Samandagi, Turkey). He withdrew 
from a monastery near Antioch (now Antakya, 
Turkey) and in 423 took up residence on a very 
small platform atop a stone pillar, which fact ac- 
counts for his name, Stylites (Gr., "of a pillar"). 
After leaving this structure, which was about 6 
ft. in height, he lived on a succession of pillars, 
each higher than its predecessor. He made his 
final home atop a 60-ft. pillar, from which he 
did not descend during the last thirty years of 
his life. Pilgrims (see Pilgrim) came from many 
countries to hear him preach. He converted 
many nonbelievers to Christianity (q.v.) and had 
numerous disciples, who were themselves 
called Stylites. Pillar saints occasionally have 
been found, in the East, even in recent centu- 
ries. Simeon's traditional feast day is jan. 5. 
SIMFEROPOL', city of the Soviet Union, in the 
Ukrainian S.S.R., and capital of the Crimean 
Oblast, on the Salgir R., about 200 miles s. of 
Odessa. The city lies in a rich agricultural region 
and is an important industrial center. Flour mill- 
ing, canning, and the manufacture of tobacco 
and leather products are the chief industries. In 
antiquity the site of Simferopol' was occupied 
by a Scythian town; see Scythians. A Tatar town 
known as Ak-mechet, which replaced this set- 
tlement, was destroyed by the Russians in 1736. 
Modern Simferopol' was founded after Russia 
conquered (1784) the Crimea. Pop. (1970) 
250,000. 

SIMILE. See Speech, Figures of: Simile; Poetry: 
Poetic Method. 

SIMLA, town in the Republic of India, and 
capital of Himachal Pradesh Territory, on the s. 
slopes of the Himalaya, at varying heights be- 
tween 6500 and 8000 ft., about 170 miles n. of 
Delhi. It is a summer resort and the headquar- 
ters of the Indian army are located here. The 
Simla Conference, at which representatives of 
China, Tibet, and Great Britain met to discuss 
the status and borders of Tibet, was held here in 
1913. Pop. (1971 prelim.) 55,326. 

SIMONIDES OF CEOS (about 556-about 468 
B.C.), Greek lyric poet, born on the island of 


Ceos (Kea). For a time he lived in Athens at the 
court of the tyrant Hipparchus (d. 514 b.c.), after 
which he attached himself to the ruling families 
of Thessaly (see Thessalla), the Scopadae and 
the Aleuadae. Returning to Athens, he won 
fame by iauding the heroes and the battles of 
the Greeks in their struggle with the Persians; 
see Greece: History: Ancient Greece: Hellenic 
Period. The latter part of Simonides' life was 
spent at Syracuse in Sicily, at the court of the 
Greek tyrant Hiero I ( see under Hiero). He 
wrote for many patrons in a great variety of 
poetic forms, including epigrams, elegies, and 
choral lyric works such as hymns, odes, dirges, 
and dithyrambs (see Dithyramb). Little of his 
work survives. See Greek Literature. 

SIMON PETER. See Peter, Saint. 

SIMPLON, name applied to an Alpine pass 
(6590 ft. high), road, and tunnel (2313 ft. high) 
linking Switzerland and Italy. The road, extend- 
ing through the pass from Brig to Domodossola 
(41 mi.), was built (1800-06) by the French. It 
passes across 611 bridges. The construction of 
Simplon Tunnel, connecting Brig and Iselle, was 
begun in 1898 and completed in 1906. A second 
track, completed in 1922, brought the length to 
12.3 mi., making it the longest railroad tunnel in 
the world. 

SIMS, William Sowden (1858-1936), American 
naval officer, born in Port Hope, Ontario Prov- 
ince, Canada, and educated at the United States 
Naval Academy. He served on the North Atlan- 
tic, Pacific, and China stations; from 1897 to 
1900 was naval attache to the United States em- 
bassies at Paris and at Saint Petersburg (now 
Leningrad); and then served again with the 
Asian fleet. He served with the bureau of navi- 
gation of the Navy Department from 1902 until 
1909, and from 1907 to 1909 he was naval aide to 
President Theodore Roosevelt (q.v.) as well. 
Sims commanded the U.S.S. Minnesota (1909- 
11), studied at the Naval War College (1911-13), 
and commanded the Atlantic torpedo flotilla 
(1913-15). In 1917 he was president of the Naval 
War College, and the same year became a vice 
admiral in command of the U.S. naval forces op- 
erating in European waters during World War I. 
In 1918 he was promoted to the rank of admiral, 
reverting to rear admiral after the war, when he 
was again appointed president of the War Col- 
lege. Sims, a consistent critic of naval opera- 
tions, was responsible for major advances in 
gunnery practices before World War I. In 1920 
in an extensive report to a United States Senate 
subcommittee, he alleged grave errors in the 
management of operations during World War I. 
He retired in 1922. He was coauthor with the 
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American writer Burton Jesse Hendrick (1870- 
1949) of The Victory at Sea (1920; Pulitzer Prize, 
1921). 

SIN, lack of conformity to or the transgression 
of a law believed to have divine sanction. Some 
doctrine of sin and of reconciling the deity is 
part of most religions. Zoroastrianism (q.v.) 
premises a conflict of sin with holiness. The 
central doctrine of Buddhism (q.v.) turns on the 
demerit of human actions, which must be 
purged by transmigration (q.v.). See Religion. 

In no other sacred book is the sense of sin so 
fully developed as it is in the Bible (q.v.); see Ju- 
daism: Religious Theory and Practice. Through- 
out the Scriptures sin appears as the element in 
man that puts him at enmity with Cod (q.v.) and 
requires the work of a Redeemer. In the Chris- 
tian Church, however, it was not until the con- 
troversies between the British monk Pelagius 
and Saint Augustine (q.v.), the great father and 
doctor of the Church, at the end of the 4th cen- 
tury, that the doctrine of sin received full devel- 
opment; see Pelagianism. The early Greek fathers 
regarded sin as opposition to the will of Cod, 
and as such involving death. But they did not af- 
firm that the guilt of the sin of the first man, 
Adam (see Adam and Eve), or the corruption of 
his nature descended to all mankind. The early 
Christian ecclesiastical writer Tertullian (q.v.), in 
his doctrine of traducianism, held that sinful- 
ness had been propagated from Adam. But it 
was reserved for Augustine to formulate the 
doctrine of peccatum originate (Lat., "original 
sin"). He maintained, against Pelagius, that 
Adam's sin corrupted man's whole nature; that 
his guilt and its penalty pass to all his children; 
that man is born in a state of sin; and that in 
virtue of Adam's original sin, the offspring of 
Adam is a massa perditionis (Lat., "mass of sin"), 
incapable of satisfying God and naturally dis- 
posed to pursue evil only; see Evil, Origin of. 
Pelagius maintained contrary doctrines, and 
Semi-pelagianism insists that in spite of the 
weakening of his powers through hereditary 
sinfulness man is yet not wholly inclined to evil. 
The Orthodox Church (q.v.) continued to affirm 
man's will as being as free as Adam's before the 
Fall; see Free Will. The Scottish Scholastic John 
Duns Scotus admitted that man had lost by 
Adam's fall justitia originalis (Lat., "original 
righteousness") but laid stress on the freedom 
of the will; see Duns Scotus, John; Scholasti- 
cism. The Italian Scholastic and theologian Saint 
Thomas Aquinas (q.v.) taught that the unbap- 
tized infant is damned; see Baptism. 

During the Reformation the German and the 
French reformers Martin Luther and John Calvin 


(qq.v.), respectively, asserted what they re- 
garded as Augustinian and Pauline views; see 
Paul; Theology. The Swiss religious reformer 
Huldreich Zwingli (q.v.) looked on sin as an in- 
herited disease; Arminians (see Arminianism) 
and Socinians (see Socinus) denied hereditary 
sin altogether. In German philosophical specu- 
lation, the Hegelians taught that sin was a nec- 
essary condition of the development of man- 
kind; the German theologian and philosopher 
Friedrich Ernst Daniel Schleiermacher (q.v) 
that the sinful state of man was a disturbance of 
his nature; see Hegel, Georg Wilhelm Friedrich- 
Philosophy: Modern Philosophy; Hegel and 
Later-19th-Century Philosophers. Roman Ca- 
tholicism (see Roman Catholic Church) distin- 
guishes between mortal sin, which destroys 
man's relationship with Cod and merits eternal 
damnation, and venial sin, which, though seri- 
ous, does not cut man off from God; see Confes- 
sion; Penance. Protestantism (q.v.) rejects these 
distinctions. 

See also Christianity: Basic Doctrines. 

SINAI, in theological tradition, sacred moun- 
tain on which, according to the Old Testament 
(Exod. 19), the Hebrew prophet and lawgiver 
Moses received from Jehovah the tables of the 
Ten Commandments or the Decalogue (qq.v.). 
In other passages of the Bible, it is sometimes 
called Horeb. It is a peak in a rocky mass that al- 
most fills the peninsula of Sinai, between the 
Gulf of Suez and the Gulf of ‘Aqaba. In this 
mountain mass three separate mountains are 
clearly distinguishable. Authorities are divided 
on the identification of the Sinai of Moses. The 
mountain known as Jebel Katherina has two 
well-marked peaks, the northern one now 
called Horeb and the southern, Jebel Musa (Ar., 
"Mountain of Moses"). It is the latter summit 
that tradition has selected as the sacred site of 
the Hebrew lawgiving. Sinai was regarded as a 
sacred mountain from ancient times (Deut. 33:2, 
Judg. 5:5) and became an early center of Chris- 
tian monasticism (q.v.). 

SINAI PENINSULA, in physical geography, 
peninsula of s.w. Asia, at the n. end of the Red 
Sea. The peninsula lies at the n.e. extremity of 
Africa, from which it is separated by the Gulf of 
Suez, an arm of the Red Sea, and by the Suez 
Canal (q.v.). On the e., the peninsula is bounded 
by the Arabian Peninsula, from which it is partly 
separated by the Gulf of ‘Aqaba, another arm of 
the Red Sea. The n. extremity of the peninsula, 
which is about 140 mi. long, adjoins the Medi- 
terranean Sea. In political geography, the Sinai 
Peninsula forms a part of the Arab Republic of 
Egypt; it was occupied by Israeli troops in 1967. 
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A | e vel desert occupies most of the n. portion of 
the peninsula; the s. portion is traversed by sev- 
eral mountain ranges, with summits ranging up 
to 8550 ft. above sea level. Jebel Musa (Ar., 
"mountain of Moses"), a summit of the Sinai 
range, is traditionally identified as the Biblical 
Sinai (q.v.), the peak on which, according to the 
Old Testament, Moses (q.v.) received the Ten 
Commandments from God; see Decalogue. Nu- 
merous Egyptian inscriptions dating from about 
3400 to 1000 B.C. have been found on the penin- 
sula. Near Jebel Musa stands the monastery of 
Saint Catherine, the autonomous Orthodox reli- 
gious community in which in 1844 was discov- 
ere d the Codex Sinaiticus, an extant manuscript 
of the Bible (q.v.) dating from the 4th century. 
SINATRA, Frank, in full FRANCIS ALBERT SI- 
NATRA (1917- ), American popular singer and 

motion-picture actor. A native of Hoboken, N.J., 
Sinatra left a job on a local newspaper and soon 
after, in 1937, took first prize on the radio series 
called "Major Bowes' Original Amateur Hour". 
He sang with the bands of Harry James and 
Tommy Dorsey during the late 1930's, and made 
recordings of many popular songs. In the 1940's 
Sinatra became the idol of teenage "bobby-sox- 
ers", who swooned over his crooning, soft-voice 
style of singing. Sinatra began performing in 
motion pictures in the 1940's in such popular 
musicals as Anchors Aweigh (1945), Till the 
Clouds Roll By (1947), and On the Town (1949). 
For his widely acclaimed performance in the 
role of Maggio in the film From Here to Eternity , 
he was named the best supporting actor of 1953 
by the Academy of Motion Picture Arts and 
Sciences. Sinatra also gave a number of out- 
standing performances in such films as The 
Manchurian Candidate (1962) and The Detec- 
tive (1968). In recent years, in addition to fre- 
quent motion-picture appearances, Sinatra per- 
formed on television and made many 
recordings. He announced his retirement in 
1971. 

SINBAD, adventurous hero of the tale Sinbad 
the Sailor, part of the collection of Oriental 
stories and fables known as Arabian Nights 
(q.v.). A wealthy merchant of Baghdad, Sinbad 
makes seven voyages on which he encounters 
untold dangers and discovers fabulous riches. 
SINCLAIR, Upton Beall (1878-1968), American 
writer and social and economic reformer, born 
in Baltimore, Md., and educated at the College 
of the City of New York (now part of the City 
University of New York) and Columbia Univer- 
sity. Sinclair several times was an unsuccessful 
candidate for political office as a member of the 
Socialist Party in New Jersey and California be- 


tween 1906 and 1930. In 1934 he was the nomi- 
nee of the Democratic Party for governor of Cal- 
ifornia and campaigned on a platform that 
promised to "end the poverty in California" 
through utilizing idle workers and factories to 
make goods for barter. Although he was never 
elected to political office, his vigorous criticism 
of abuses in American economic and social life 
helped lay the groundwork for a number of re- 
forms. In the 1920's he was one of the founders 
of the American Civil Liberties Union (q.v.). 

The author of ninety books, Sinclair became 
well known with his novel The Jungle (1906), in 
which his exposition of conditions in the stock- 
yards of Chicago led to an investigation by the 
Federal government and the subsequent pas- 
sage of pure food laws. He wrote a number of 
other critical social and political novels and 
studies, including works advocating prohibition 
and criticizing the newspaper industry for sup- 
pression and distortion of news stories. His se- 
ries of eleven novels concerned with the char- 
acter Lanny Budd, a wealthy American secret 
agent who participates in important interna- 
tional events, became widely known. The first 
of these novels was World's End (1940); Drag- 
on's Teeth (1942), which dealt with Germany 
under National Socialism (q.v.), won the Pu- 
litzer Prize in 1943; Return of Lanny Budd, pub- 
lished in 1953, was the last in the series. His au- 
tobiographical works include Lifetime in Letters 
(1959) and The Autobiography of Upton Sinclair 
(1962). 

SINE, one of the fundamental trigonometric 
ratios. In a right-angled triangle, the value of the 
sine, usually abbreviated sin, of an acute angle 
is equal to the length of the side of the triangle 
opposite the angle divided by the length of the 
hypotenuse. The sine varies in numerical value 
from 0 to 1 as the angle increases from 0° to 90°. 
The sine curve is the prototype or idealization 
of all sinusoidal curves. See Trigonometry. 
SINGAPORE, REPUBLIC OF, island situated 
off the s. tip of the Malay Peninsula (q.v.) in the 
South China Sea and constituting a self-govern- 
ing state in the Commonwealth of Nations. The 
city of Singapore is at the s.E. end of the island. 
Between the island and the mainland is Johore 
Strait, which is about three quarters of a mile 
wide. The island has no prominent topographi- 
cal features; only a little more than 12 sq.mi., or 
roughly 5 percent of the total area, is more than 
100 ft. above sea level. The area, including small 
adjacent islets, is about 224 sq.mi. The mean 
temperature is about 80° F. and the annual rain- 
fall is about 96 in. The hot, humid conditions 
sustain luxuriant vegetation, which is now con- 
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fined to certain areas only; most of the primary 
jungle and swamps have been reclaimed for in- 
dustrial and residential purposes. The flora and 
fauna resemble those of the Malay Peninsula, to 
which, according to geologists, the island was 
once joined. 

The People. The population (1970 census) was 
2,074,507; the United Nations estimated (1971) 
2,110,000. The overall population density is 9285 
per sq.mi. (1970 U.N. est.). The population con- 
sists principally of Chinese (76 percent), Malays 
(15 percent), Indians (6 percent), and a small 
number of Europeans. English, Malay, Chinese, 


and Tamil are the official languages; English k 

the language of administration. 

The Economy. The city of Singapore (non 
1969 est., 2,016,800), capital of the republic is 
one of the most important ports and commer 
cial centers of Southeast Asia. Among the prod 
ucts of the republic are agricultural products' 
spices, timber, aquarium fishes, orchids, canned 
foods, textiles and clothing, rubber, and light in 
dustrial goods. In the early 1970's exports were 
valued at $2,284,000,000 and imports at 
$3,680,000,000 annually. The Singapore dollar 
consisting of 100 cents, is the unit of national 


The Singapore Rj ver 
twists through the heart 
of the crowded city. Gov- 
ernment and municipal 
buildings are grouped 
near the mouth of the 
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currency (2.35 Singapore dollars equal U.S.$1, 
1973). 

History. The colony was founded as a trading 
settlement in 1819 by the British colonial admin- 
istrator Sir Thomas Stamford Raffles (q.v.) and 
deeded in perpetuity to the British East India 
Company in 1824 by the sultan of Johore. in 
1826 Singapore was incorporated into the col- 
ony of the Straits Settlements (q.v.). The advan- 
tageous location on the narrow passage be- 
tween the Indian Ocean and the South China 
Sea rapidly made Singapore a great port. Great 
Britain designated it one of its principal naval 
bases, and extensive defense batteries and forts 
were constructed on the island. After the Japa- 
nese entry into World War II, Singapore became 
a principal objective of japan and was captured 
on Feb. 15, 1942. During their retreat the British 
destroyed a causeway that linked the island 
with the peninsula, and sank the Singapore 
floating dock, the largest in the world. The city 
was reoccupied by British troops on Sept. 6, 
1945. When the colony of the Straits Settlements 
was dissolved in 1946, Singapore was made a 
separate crown colony; on June 3, 1959, it be- 
came a self-governing state in the Common- 
wealth of Nations. On Sept. 16, 1963, Singapore, 
Malaya, North Borneo (renamed Sabah; q.v.), 
and Sarawak (q.v.) united to form the Federa- 
tion of Malaysia. 

In 1965 Singapore was separated from Malay- 
sia and became a sovereign state, remaining in 
the Commonwealth and becoming a member of 
the United Nations. In December of that year 
the island was proclaimed a republic, with a 
president and a popularly elected parliament of 
fifty-eight members. Inche Yusof bin Ishak 
(1910-70), head of state since 1959, became the 
first president. He was succeeded in 1971 by 
Benjamin Henry Sheares (1907- ). Executive 

power is exercised by a prime minister, from 
1959 Lee Kuan Yew (1923- ), and a cabinet. 

In 1969 two free-trade zones were estab- 
lished, which were expected to further 
strengthen the position of Singapore as a major 
world trading center. In 1970 the output of 
factory goods in Singapore, totaling about 
$21,000,000, was 20 percent higher than in 1969. 
The major contributing factors were the growth 
in domestic exports, a large increase in private 
investment in new manufacturing enterprises, 
and a rapid growth in tourism. 

In 1971, after 229 years of sole military protec- 
tion, the British Far East Command withdrew 
from the island. Singapore subsequently formed 
a new defense alliance with Australia, Great 
Britain, Malaysia, and New Zealand. 


SINGLE TAX, THE 

SINGER, Isaac Bashevis (1904- ), American 
writer, born in Radzymin, Poland, and educated 
at Tachkemoni Rabbinical Seminary. He con- 
tributed to several Yiddish and Hebrew publica- 
tions in Poland from 1926 until 1935, when he 
migrated to the United States. He became a nat- 
uralized American citizen in 1943. All of Singer's 
writings in the U.S. first appeared in the Jewish 
Daily Forward , a New York City weekly, with 
which he became associated in 1935. Writing in 
Yiddish, he drew heavily upon his own Polish 
background and the fantasies of Jewish and me- 
dieval European folklore; many of his works he 
translated into English. His novels include Satan 
in Coray (1935; Eng. trans., 1955), The Family 
Moskat (1950; Eng. trans., 1965), The Slave 
(1962), and the two-part work The Manor (1967) 
and The Estate (1969). The autobiographical In 
My Father's Court was published in 1966. Singer 
is perhaps best known for his many collections 
of short stories that include A Friend of Kafka 
(1970). He won the 1969 National Book Award 
for children's literature with the publication of 
A Day of Pleasure: Stories of a Boy Crowing Up 
in Warsaw (1969). A Crown of Feathers and 
Other Stories, a collection of previously pub- 
lished short stories, appeared in 1973. See also 
Yiddish Literature: The Postclassical Period. 
SINGER, Isaac Merrit. See Sewing Machine: 
History. 

SINGING (fr. oe. singan, "to sing"; akin to ohc. 
singwan , "to sing"), production and sound of 
sustained musical tones by the human voice. Six 
general types of singing voices are commonly 
recognized: soprano (q.v.), mezzo-soprano, and 
contralto (q.v.), all three female; and tenor 
(q.v.), baritone, and bass, all male. Each voice 
has a normal range of about two octaves. 
Trained voices, however, sometimes far exceed 
normal range. Music for sopranos, contraltos, 
and tenors is written on the treble clef, placing 
G above middle C on the second line of the 
staff. Music for the other male voices (and occa- 
sionally for tenors) is written on the bass clef, 
placing the F below middle C on the fourth line. 
The tenor voice, however, produces tones an 
octave lower than those written. See also Musi- 
cal Notation; Song; Tone; Voice and Speech. 
SINGLE TAX, THE, doctrine of social reform 
developed by the American social philosopher 
Henry George (q.v.), according to which all 
taxation would be reduced to a single impost on 
land. In formulating the doctrine, projected in 
his book Progress and Poverty (1879), George 
was influenced in part by the ideas of the 17th- 
century English philosopher John Locke (q.v.) 
and his contemporaries and successors, and by 
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the law of rent of the British economist David 
Ricardo (q.v.); see Economics. George held that 
all men have an equal right to the use of the 
land, that land increases in value largely as a re- 
sult of the growth of the community, and that 
this value, therefore, is socially created. The pre- 
vailing system of land ownership allows land- 
lords to collect most of the socially created 
value of land and is thereby, in his view, the 
basic cause of the striking social inequities in 
modern society. George proposed to retain pri- 
vate ownership and urged that society should 
appropriate the socially created value of land, 
leaving to the landowner the full value of the 
improvements he makes on the land. Virtually 
the only means necessary to achieve this end, 
George believed, is the imposition of a tax on 
land values. Both as a matter of justice and as a 
stimulus to landlords to improve their land, he 
proposed that improvements should not be 
taxed. 

Although George upheld capitalism and ad- 
vocated free trade, his denunciations of social 
injustices influenced many who called them- 
selves socialists, notably the British playwright 
George Bernard Shaw (q.v.) and other members 
of the Fabian Society (q.v.) in England. The in- 
fluence of George's ideas was also seen in the 
introduction in the legislatures of California, 
Oregon, Washington, and Colorado, during the 
first decades of the 20th century, of proposed 
constitutional amendments providing for the 
taxation of land values and for the exemption 
from taxation of improvements made on the 
land; these proposals, however, were all de- 
feated. The Graded Tax Laws of Pennsylvania, 
also reflecting George's theories, permit locali- 
ties to shift tax incidence from improvements to 
land. In Australia many communities derive 
public revenue entirely from a tax on land. At 
various times the governments of the western 
provinces of Canada have endeavored to dis- 
courage speculation in land by adopting one of 
George's proposals, the permanent exemption 
from taxation of improvements on land. 

HENRY GEORGE SCHOOL, NEW YORK, NY. 

SING SING PRISON. See Ossining 
SINHAILIEN, city of the People's Republic of 
China, in Kiangsu Province, on the Yellow Sea at 
the mouth of the Yen R. and its tributary the Shu 
R., 115 miles s.w. of Tsingtao. The eastern termi- 
nus of the Lunghai railroad and a major port, the 
city exports wheat, corn, flour, beans, bean oil 
and cake, wine, and salt. The area grows wheat 
and cotton, and potash deposits are in the vicin- 
ity. Fishing and salt-working are carried on 
along the coast. The city was formed in 1949 


when three cities were combined. Of these the 
farthest inland is Sinhai (Hsin-Hai), known 
Haichow until 1912 and then as Junghai until 
1949, the former administrative center that de 
veloped with the construction of the railroad in 
the 1930's. To the n.e. is Sinpu (Hsin-p'u 0 r $in- 
puchen), the current administrative center of 
the city. On the Yellow Sea is the rail terminus 
and port of Lienyunkang (Lien-yun-gang) 
which developed in the 1930's as Laoyao and 
was an independent city called Lienyun from 
1935 to 1949. Sinhailien was in Shantung Prov- 
ince from 1949 to 1954. It is also called Hsin- 
hailien. Pop. (1970 est.) 300,000. 

SINHALESE, largest ethnic group of Ceylon 
(q.v.); also the name of one of the two official 
languages of the country. The language belongs 
to the Indie branch of the Indo-European Lan- 
guages (q.v.). The Sinhalese, who are Buddhists 
(see Buddhism), are descendants of colonists 
from India, who arrived in Ceylon near the end 
of the 5th century b.c.; they now constitute 
about seventy percent of the population of Cey- 
lon. 

SINISTRALITY. See Left-Handedness. 

SINKIANG UIGHUR AUTONOMOUS REGION, 

formerly CHINESE TURKESTAN, one of the five 
autonomous regions of China, in the extreme 
n.w. of the country, bounded on the n. by the 
Kazakh S.S.R. of the Soviet Union and the Mon- 
golian People's Republic, on the e. by Ningsia- 
Hui Autonomous Region and the provinces of 
Kansu and Chinghai, on the s. by Tibet Autono- 
mous Region, and on the w. by the Republic of 
India, Afghanistan, and the Kazakh S.S.R. and 
Kirghiz S.S.R. of the Soviet Union. The capital is 
Urumchi, or Tihwa (pop., 1970 est., 500,000). 
Much of the region is surrounded by moun- 
tains; in the center the Tien Shan (q.v.) range 
crosses the region from E. to w. The principal 
river is the Tarim, the basin of which lies s. of 
the Tien Shan. South of the Tarim R. is the Tak- 
lamakan Desert. To the e. of the desert is the Lop 
Nor basin, an area of ephemeral marshes and 
lakes now used as a nuclear test site. Much of 
the region is desert, and salt basins are numer- 
ous; the northern portion, however, is heavily 
forested. Approximately 10 percent of the entire 
region is habitable. Farming, with the aid of irri- 
gation, and the raising of yaks, camels, horses, 
sheep, and cattle are the most important indus- 
tries. Silk, cotton, hemp, grain, vegetables, and 
fruits are produced, mostly in the oases that lie 
s. of the Tien Shan range. There are few manu- 
facturing industries. The chief products include 
carpets, silk and cotton cloth, and felts. Minerals 
found in the region include oil in the Tien Shan 
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range, and coal, saltpeter, alum, sulfur, lead, 
copper, jade, and gold. 

The population of Sinkiang Uighur consists 
primarily of the Uighur (q.v.), who are Turkish- 
speaking Muslims. Less than one tenth of the in- 
habitants are Chinese. Mongols of Buddhist 
faith also comprise part of the population. 
Sinkiang Uighur once constituted one of the 
most important routes between East and West. 
The silk trade routes passed through it, and the 
philosophical concepts of Buddhism, the Nes- 
torians, and Islam (qq.v.) reached the Orient by 
way of the region. Area, 642,252 sq.mi. Pop. 
(1968 est.) 8,000,000. 

SINN FEIN (lr., ''we ourselves"), Irish national- 
ist society founded by the journalist and politi- 
cal leader Arthur Griffith (q.v.) and his associ- 
ates about 1902. Its primary aim was to secure 



Arthur Griffith Granger Collection 


the political independence of Ireland from 
Great Britain; the society also sought to make 
Ireland completely self-sufficient economically, 
and to promote Irish culture and the use of the 
Irish language. The formation of Sinn Fein was a 
direct consequence of the collapse, late in the 
19th century, of the Irish Home Rule movement, 
a collapse caused principally by the split that 
occurred within the movement after the public 
disgrace and fall from power of the Irish leader 
Charles Stewart Parnell (q.v.). The Sinn Fein 
leaders proclaimed total national independ- 
ence, rather than mere political autonomy, as 
their objective. In cooperation with Irish trade 
unions and socialist groups the Sinn Fein lead- 


ers steadily increased their pressure upon the 
British government. 

Jn September, 1914, shortly after the outbreak 
of World War I (q.v.), the British Parliament 
passed a Home Rule Act but delayed its im- 
plementation until the conclusion of the war; 
the independence agitation then began to as- 
sume revolutionary proportions. A climax was 
reached on Easter Monday, April 24, 1916, in the 
form of an armed insurrection (see Easter Rebel- 
lion) organized and carried out by several ex- 
tremist leaders of Sinn Fein, notably Michael 
Collins (q.v.). The ruthless suppression of this 
revolt by the British increased the militancy of 
the Irish populace. In the elections held shortly 
after the armistice of November, 1918, seventy- 
three Sinn Fein delegates were elected to the 
British Parliament. In January this group consti- 
tuted itself Da i I Eireann (q.v.), or the Assembly 
of Ireland, proclaimed the independence of Ire- 
land, and named the Sinn Fein leader Eamon de 
Valera (q.v.) head of the new republic. For the 
next three years Ireland was the scene of bloody 
fighting between Irish guerrillas and British mili- 
tary forces. In 1921 the British agreed to open 
negotiations for the establishment of the south- 
ern part of Ireland as the Irish Free State. The re- 
sulting treaty was accepted by the majority of 
Sinn Fein, but a minority led by de Valera re- 
jected it. After an unsuccessful civil war they 
formed a new party in 1926, Fianna Fail (lr., "the 
men of destiny"), as an opposition group. After 
the establishment of the independent Irish gov- 
ernment the importance of Sinn Fein as a politi- 
cal movement diminished rapidly. In the late 
1960's and 1970's, however, Sinn Fein members 
became active in the political and religious 
struggles in Northern Ireland. See Ireland: His- 
tory; Ireland, Republic of: History. 

SI NO-JAPANESE WAR. See China: History; 
Japan; History. 

SINON, in Greek mythology, warrior who 
fought with the Greeks during the Trojan War 
(q.v.). In the tenth year of the war, when the 
Greeks had pretended to have departed, Sinon 
told the Trojans that he had deserted his com- 
patriots because he had been mistreated by 
Odysseus (see Ulysses). He was thus able to win 
their confidence and persuade them to take a 
wooden horse into the city. The horse was filled 
with armed Greeks. Sinon released the Greeks 
from the horse at night to capture Troy. See Tro- 
jan Horse. 

SINO-TIBETAN LANGUAGES, family of lan- 
guages spoken throughout a large region ex- 
tending from northern India in the west to Tai- 
wan in the east, and central Asia in the north to 
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the Malay Peninsula in the south. The family is 
generally divided into two large subfamilies, the 
Chinese-Thai and the Tibeto-Burman. The Chi- 
nese-Thai subfamily is in turn divided into two 
main branches: the Si n i tic, which comprises the 
language and group of dialects of China, and 
the Tai or Shan, which is still further subdivided 
into three groups containing the languages of 
Lower Burma, the Shan States, and Thailand. 
The Tibeto-Burman subfamily, though com- 
prising a greater number of individual languages 
than the Chinese-Thai and spoken by a wider 
variety of ethnic groups, is more difficult to 
classify and actually covers a smaller population. 
Four main branches divided into about nine 
groups are recognized by most linguists; the 
provenance of the languages within these 
groups (of which about thirty have been studied 
and described by Western linguists) included 
most of the coastal areas of North and South Vi- 
etnam, most of Laos, Tibet and the Himalayan 
slopes, Assam, Burma, and eastern Bengal. 

The entire Sino-Tibetan family is distin- 
guished from the language families of the West 
by a combination of two main characteristics: 
isolating (or monosyllabic) character, and the 
use of tones. The entire family was probably at 
one time agglutinative, but with the passage of 
centuries it passed into a monosyllabic stage, 
though recrudescences and new adoptions of 
agglutination appear at the present time, partic- 
ularly in the Tibeto-Burman subfamily. In such a 
language flexional endings do not occur; each 
(usually monosyllabic) word is in effect an ideal 
root, and expresses a discrete idea in sentences 
whose meanings and syntax are determined en- 
tirely by word order and the use of formally in- 
dependent particles. Parts of speech (such as 
nouns, verbs, and adjectives) are not differen- 
tiated. The disappearance of meaningful affixes 
from the languages may have led to their other 
distinguishing peculiarity, the use of variations 
in tone or pitch to indicate differences of mean- 
ing in words which are otherwise pronounced 
identically. In some extreme cases, such as the 
dialects of southeastern China, as many as eight 
distinct tones may be used in voicing what to 
Western ears seems to be a single word. M.P. 
SINSIANG, city of the People's Republic of 
China, in Honan Province, on the Wai R. and 
linked with the Hwang Ho (Yellow R.) by the 
People's Victory Canal, 360 miles s.w. of Peking. 
A rail junction on the Peking-Hankow line, the 
city became a river port available to large junks 
after the construction of the canal in 1953. It is 
in an area growing grains and beans; industries 
include flour milling, cotton-textile weaving, 


and the manufacture of matches. Sinsiang was 
created a municipality in 1949. The name is also 
spelled Hsin-hsiang. Pop. (1970 est.) 300,000. 
SINUSJU, city in North Korea, and capital of 
North P'yongan Province, at the mouth of the 
Yalu R., on the Yellow Sea, about 100 miles nw 
of Pyongyang. The city became important after 
a bridge over the Yalu, linking it with Antung, 
Manchuria, was opened in 1910. It is today a 
major rail transportation center between North 
Korea and China. Chief industries include paper 
milling, alcohol distillation, and soybean proc- 
essing. Sinuiju was heavily bombed during the 
Korean War. Pop. (1970 est.) 300,000. 

SINUS. See Skull: Disorders of the Human 
Skull. 

SIOUAN, family of North American Indian 
languages, spoken by tribes which dominated 
the greater portion of the central Plains area 
(see PLAtNS Indians) until the mid-19th century, 
and which also held the coast and midland re- 
gions of Virginia and the Carolinas and outlying 
areas on the Gulf coast. These tribes are gener- 
ally classified according to their languages in 
the following groups: (1) Sioux, or Dakota, and 
Assiniboin groups (for minor divisions, see 
Sioux); (2) Dhegiha group, comprising the 
Omaha, Ponca, Quapaw, Osage, and Kansa 
tribes; (3) Chiwere group, comprising the Iowa, 
Oto, and Missouri tribes; (4) Hidatsa and Crow 
group; (5) Mandan group; (6) Winnebago 
group; (7) Biloxi group, comprising the Biloxi 
and Ofo tribes; and (8) Eastern Sioux group, in- 
cluding the Monacan, Catawba, Tutelo, Saponi, 
Occaneechi, Manahoac, and numerous extinct 
tribes. The first six of these groups inhabited 
various parts of the basins of the Missouri and 
the upper Mississippi rivers; the seventh held 
the Gulf coast of the State of Mississippi; and 
the last occupied parts of Virginia and North 
and South Carolina. The tribes differed greatly 
in culture. See separate articles on the important 
tribes among those listed above. See also Ameri- 
can Indians: Indians of the United States and 
Canada : The Plains Area. 

SIOUX, or DAKOTA, important confederacy of 
North American Indian tribes and the dominant 
group of the Siouan (q.v.) stock. The confeder- 
acy formerly inhabited a great expanse of terri- 
tory embracing northwestern Wisconsin and 
eastern Minnesota in the region of Lake Supe- 
rior and the headwaters of the Mississippi R. 
and extending southwestward through North 
and South Dakota. Its name is derived from the 
Ojibwa (q.v.) word Nadowessi, literally meaning 
"little snakes" and metaphorically signifying 
"enemies"; this designation was corrupted by 
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"Sioux Chief", a 
painting by George 
Catlin, a 19th-century 
American artist who 
lived among the Indi- 
ans and did much to 
familiarize the Ameri- 
can and European 
public with them. In- 
dians of the plains 
who resolutely fought 
to protect their land 
against the encroach- 
ments of the white 
man, the Sioux today 
are found on reserva- 
tions in Montana . the 
Dakotas, Nebraska, and 
Minnesota. 

Howard Jensen-Scala 



French explorers and traders to Nadowessioux, 
which was abbreviated to its present form, and 
thus passed into English. The Sioux call them- 
selves Dakota , Lakota, or Nakota, according to 
their various dialects; each of these words 
means "allies". The tribes are organized in 
seven principal groups, known as the "Seven 
Council Fires"; these groups, in turn, fall into 
three major divisions. The tribal groupings are 
the Mdewakanton, Wahpekute, Wahpeton, and 
Sisseton, composed of eastern tribes and consti- 
tuting the Santee or Dakota division; the Yank- 
ton and Yanktonai groups, also composed of 
eastern tribes, and forming the Nakota division; 
and the western group, comprising the Teton or 
Lakota division. The largest division is the 
Teton, which includes the important Brule, 
Blackfoot, Hunkpapa, Miniconjou, Oglala, Sans 
Arc, and Two-Kettle tribes. 

The sedentary and agricultural Sioux of the 
Santee or eastern division were overshadowed 
by the Teton or western Sioux, who were 
nomad warriors and hunters, celebrated for 
their intelligence, physical strength, and cour- 
age. The Teton, constituting about two thirds of 
the entire confederacy, were Plains Indians 


(q.v.) with an economy based on the buffalo. 
Contact with Colonial Americans. In the 
early period of the French occupation of Can- 
ada during the 17th century, the tribes of the 
eastern division had been driven southward 
from their lands in the region of Lake Superior 
by the hostile Ojibwa. Apart from this displace- 
ment, however, the confederacy retained the 
same territory from the time it was discovered 
until its members were placed on reservations 
by the United States government in the 19th 
century. The Sioux fought on the side of the 
British in the American Revolution and the War 
of 1812 (qq.v.). In 1815 the eastern groups made 
treaties of friendship with the U.S., and in 1825 
the U.S. negotiated a general treaty at Prairie du 
Chien, Wis., by which the hereditary war be- 
tween the Sioux and the Ojibwa was ended 
through adjustment of tribal boundaries, and 
the Sioux were confirmed in possession of an 
immense territory extending from the east bank 
of the Mississippi R. almost to the Rocky Mts. 
and from near Devils Lake, Wis., to Sioux City, 
Iowa, including nearly half of Minnesota, two 
thirds of the Dakotas, and large portions of Wis- 
consin, Iowa, Missouri, and Wyoming. 
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In 1837, by treaty with the U.S., the Sioux sold 
all their territory east of the Mississippi R. In 
1851 they also sold the greater part of Minne- 
sota, but dissatisfaction occasioned by the delay 
of the government in fulfilling terms of the 
treaty of sale led to a series of revolts and mas- 
sacres of white settlers and soldiers beginning 
in 1857. A treaty of peace signed in 1868, how- 
ever, ended this warfare and remained un- 
broken until the invasion of the Black Hills of 
South Dakota by gold prospectors and miners 
provoked another war in 1876. In that conflict 
the American officer George Armstrong Custer 
(q.v.) and his entire command of nearly 300 reg- 
ular troops were wiped out; see Little Bighorn, 
Battle of the. The Sioux chief Sitting Bull (q.v.), 
leader of the irreconcilables, escaped to Canada 
with several thousand followers, but returned 
and surrendered in 1881. In 1890-91 a Sioux mi- 
nority, opposing a new sale of land to the U.S., 
precipitated another revolt. During the out- 
break the Americans killed Sitting Bull to pre- 
vent his liberation and massacred about 300 
Sioux men, women, and children at Wounded 
Knee. The revolt was crushed by the American 
general Nelson Appleton Miles (q.v.). These 
conflicts brought into national prominence a 
number of other Sioux chiefs, including Red 
Cloud (1822-1909), Spotted Tail (1833?-81), 
Crazy Horse (q.v.), and Gall (1840?~94). 

The Indian Policies of the U.S. Government. 
Government policy from 1870 to 1920 had a 
great influence upon later Sioux history. These 
policies tended to destroy group life by outlaw- 
ing the sun dance (q.v.), the main Sioux sociore- 
ligious institution, and other forms of religious 
and esthetic expression. The remnants of tribal 
lands were allotted into individually owned 
fragments. The Indian Reorganization Act of 
1934 slowed the latter trend by allowing these 
lands to be partially consolidated and by restor- 
ing large areas to Indian use. Administrative pol- 
icies in effect during the 1950's, however, again 
favored the historical policy of atomizing Indian 
life, notably in the Great Plains region. In the 
mid-1950's Sioux-owned lands were passing to 
white ownership at a rate exceeding one third 
of a million acres each year. Reacting to these 
threats to their national existence, the surviving 
Sioux groups, in conjunction with the National 
Congress of American Indians, actively sought a 
restoration of their land base and the institution 
of a modernized form of traditional Indian life. 

The Sioux, who presently number about 
40, (XX), live on various reservations located in 
North and South Dakota, Minnesota, Montana, 
and Nebraska. They retain their language, of 


which there are three principal dialects, namely 
Teton, Yankton, and Santee. The language is 
rich in vowels, euphonious, and strongly nasal 
A Sioux-language alphabet, devised about 1850 
by Protestant missionaries, provides a basis for 
an extensive body of writings, including news- 
paper and magazine journalism, original literary 
compositions, and accounts of traditional myth- 
ology. See also American Indians: Indians of the 
United States and Canada. 

SIOUX CITY, city and port of entry in Iowa, 
and county seat of Woodbury Co., on the Mis- 
souri R., at the mouths of the Big Sioux and 
Floyd rivers, 196 miles n.w. of Des Moines. It is 
served by railroad and a commercial and a mu- 
nicipal airport. The city is the business center 
for the surrounding agricultural region, includ- 
ing parts of the neighboring States of Nebraska, 
Minnesota, and South Dakota, maintaining an 
extensive jobbing, wholesale, and retail trade. It 
is the sixth-ranking livestock market in the 
country and an important grain market and 
meat-packing center. Among the principal in- 
dustries are the processing of dairy products, 
the packaging of honey, and the manufacture of 
machine tools and work clothes. 

Sioux City is the site of Briar Cliff College 
(Catholic), founded in 1930, and Morningside 
College (Methodist Episcopal), established in 
1894. The city has forty-five parks covering an 
area of 1519 acres. The site of the city was vis- 
ited in 1804 by the Lewis and Clark Expedition 
(q.v.). The first settlement on the site was made 
in 1848. Sioux City was laid out in 1855 and in- 
corporated as a city in 1857. Pop. (1960) 89,159; 
(1970) 85,925. 

SIOUX FALLS, city in South Dakota, and 
county seat of Minnehaha Co., on the Big Sioux 
R., 58 miles s.E. of Madison. Sioux Falls is the 
largest city and has the greatest population in 
South Dakota. It is a wholesale center for the 
livestock and poultry industries and for goods 
manufactured in the surrounding areas. Among 
the industrial establishments in Sioux Falls are 
extensive stockyards, meat-packing plants, bak- 
eries, and plants processing dairy and other 
food products. The falls of the river at Sioux 
Falls furnish abundant water power for the city. 
Sioux Falls is an episcopal see of the Roman 
Catholic and Protestant Episcopal churches, and 
the site of Sioux Falls College (1883) and Augus- 
tana College (1860). The Sioux Empire Fair, fea- 
turing agricultural, industrial, and horticultural 
exhibits, is an important annual event. Sioux 
Falls was settled in 1857 but abandoned in 1862. 
It was resettled in 1865, when Fort Dakota was 
founded, and incorporated as a village in 1877 
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and then as a city in 1883. Pop. (1970) 72,488. 
SIPHON, tube or pipe system consisting of 
two legs in the form of an inverted U, used to 
convey a liquid from one vessel at a higher level 
to another at a lower level, over an intermediate 
point which is higher than either. When both 
legs of the siphon are full, the hydrostatic force 
(see Hydromechanics) due to gravity (q.v.) is 
larger on the longer leg, thus causing the liquid 
to move toward the lower vessel, even though it 
may have to move up in the shorter leg. A 
siphon can be started by filling it with liquid 
before placing it into its operating location or 
by applying suction at the lower end after the 
tube is in position. Once started, the flow will 
continue until the liquid level in both vessels is 
equal, or until the level in the higher vessel falls 
below the inlet of the tube when air is sucked in 
and the siphoning action stops. 

Siphon apparatuses range in size from the 
simple glass, metal, or rubber instruments used 
in chemistry laboratories to aqueduct piping 
systems, which function on essentially the same 
principle to transmit liquids over an elevation or 
hill. Large siphoning units, such as are used in 
municipal water supply systems, frequently 
have an air removal valve at the top. This valve 
eliminates the continued presence of air at the 
highest point, which would block the liquid 
flow. Fora water siphon operating between two 
vessels open to the atmosphere, the intermedi- 
ate rise must remain below 33 ft.; at that height, 
the pressure at the top would become so low 
that the water would flash into vapor and block 
the motion. Inverted siphons are occasionally 
used to carry water across a valley. They are also 
used on plumbing fixtures to provide a water 
lock against sewer odors. 

See also Hydraulic Ram. 

SIPPAR. See Babylonia: History. 

SIQUEIROS, David Alfaro (1896-1974), Mexi- 
can painter, born in Chihuahua, and trained at 
the Escuela Nacional de Belles Artes in Mexico 
City. He took part in the revival of fresco paint- 
ing effected by government sponsorship of 
mural decorations in public buildings and ulti- 
mately became one of the best-known Mexican 
painters, generally ranked with Diego Rivera 
and jose Clemente Orozco (qq.v.). He later exe- 
cuted frescoes in the United States. 

A member of the Communist Party and a 
political activist as well as artist, Siqueiros con- 
centrated in his exterior frescoes on dynamic 
revolutionary themes to inspire the lower 
classes. His bold and vividly colored paintings, 
often representing contorted and intensely 
emotional figures, became well known through- 



"Ethnography" (1939) by David Alfaro Siqueiros. 

Museum of Modern Art - Mrs. John D. Rockefeller. Jr., Fund 


out the Western Hemisphere. In 1962 the Mexi- 
can government sentenced Siqueiros to eight 
years in prison for organizing left-wing student 
riots in 1960; the artist was pardoned in 1964. 
His most monumental work, "March of Human- 
ity", was created on a hotel in the Parque de 
Lama, Mexico City, after his release from prison. 
SIREN, member of tailed, eellike amphibians 
of the family Sirenidae, comprised of two gen- 
era and three species. The 30-in. great siren. 
Siren lacertina, is found along the Atlantic 
coastal plain, from the District of Columbia 
south to Florida and Alabama. The dwarf siren, 
5. intermedia , is found from Texas east to south- 
ern Louisiana and north to Illinois; it measures 
about 10 in. The mud siren, Pseudobranchus 
striatus , of Georgia and Florida, seldom exceeds 
a length of 8 in. All species have only anterior 
legs present. 

SIRENIA, order of aquatic herbivorous mam- 
mals, including the dugong and the manatees; 
see Manatee. These animals attain a length of 
from 8 to 13 ft. and superficially resemble the 
walrus (q.v.). The dugong has a bilobed tail fin, 
whereas that of the manatees is broad and 
rounded. The dugong inhabits the Red Sea, the 
Indian Ocean, and the coastal waters north of 
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Australia. Manatees are found in the warm wa- 
ters of the Atlantic Ocean off the American and 
African coasts. 

SIRENS, in Greek mythology, sea nymphs, with 
the bodies of birds and the heads of women, 
the daughters of the sea-god Phorcys. The Si- 
rens had voices of such sweetness that mariners 
who heard their songs were lured onto the 
rocks on which the nymphs sang. The Greek 
hero Odysseus (see Ulysses) was able to pass 
their island with safety because, following the 
advice of the sorceress Circe (q.v.), he stopped 
the ears of his companions with wax and had 
himself firmly bound to the mast of the ship that 
he might hear the songs without danger. In an- 
other legend the Argonauts (q.v.) escaped the 
Sirens because Orpheus (q.v.), who was on 
board the Argo, sang so sweetly that he 
drowned out the song of the nymphs. Accord- 
ing to latter legends, the Sirens, in vexation at 
the escape of Odysseus or at the victory of Or- 
pheus, threw themselves into the sea and per- 
ished. 

SIRIUS (Gr. Seirios, "scorching"), or DOG 
STAR, brightest star in the sky, situated in the 
constellation Canis Major (q.v.). The star was 
highly venerated by the ancient Egyptians, who 
regarded it as a token of the rising of the Nile 
and of a subsequent good harvest. Many Egyp- 
tian temples were so constructed that the light 
of Sirius reached the inner chambers. The hot- 
test part of the summer, which coincides with 
the heliacal rising of Sirius, acquired the name 
dog days. 

The brilliance of Sirius in large part is a 
consequence of its relative nearness to the 
earth. The distance of the star from the earth is 
8.7 light-years or 51 trillion mi., and it is there- 
fore one of the closest stars. It can be seen from 
every part of the earth. The mass of the star is 
2.4 times that of the sun, and its surface temper- 
ature is higher than that of the sun. Irregularities 
in the motion of Sirius led the German astrono- 
mer Friedrich Wilhelm Bessel (q.v.) to believe 
that the star was accompanied by a hitherto un- 
seen companion star. The companion was de- 
tected for the first time eighteen years later in 
1862 by the American astronomer Alvan Clark 
(1804-87); it was later shown to be a white 
dwarf star. 

SIROCCO, hot, dry, dust-laden southerly 
winds, originating in the Sahara (q.v.) desert and 
blowing off the north African coast during the 
spring and early summer. While passing over 
the Mediterranean Sea, these winds pick up 
moisture and when they arrive on the north 
shore, blpwing chiefly across Italy, Sicily, and 


Malta, they are moist, producing humid, oppres- 
sive, and rainy conditions. See Wind. 

SISAL See Agave; Hemp. 

SSSAVANG VONG. See Laos: History. 

SSSLER, George Harold (1893-1973), American 
professional baseball player, born in Manches- 
ter, Ohio, and educated at the University of 
Michigan. Sisler started his professional baseball 
career in 1915 as a pitcher, left-handed, with the 
Saint Louis (Mo.) Browns of the American 
League, but the same year was converted into a 
first baseman. He subsequently became noted 
for the phenomenal speed of his fielding and 
for his batting. He played with the Browns from 
1915 to 1927; from 1924 through 1926 he was 
manager of the team as well. Later he played 
with the Boston (Mass.) Braves of the National 
League and the Washington (D.C.) Senators of 
the American League. Sisler had a career batting 
average of .340, and he won the batting cham- 
pionship of the American League in 1920 and 
1922. He was elected to the Baseball Hall of 
Fame in 1939; see Baseball Hall of Fame and Mu- 
seum, National. 

SISLEY, Alfred (1840-99), French painter of 
British parentage, born in Paris. His teachers in- 
cluded the French painter jean Baptiste Camille 
Corot (q.v.). Sisley, with the French painters 
Claude Monet and Pierre Auguste Renoir (qq.v.) 
became one of the leading impressionists (see 
Impressionism). Sisley's work attracted little at- 
tention during his lifetime but has since been 
recognized as of distinct importance in the de- 
velopment of impressionism. His paintings in- 
clude "Flood at Port-Marly" (1876, Louvre Mu- 
seum, Paris) and "Street in Moret" (1888, Art 
Institute, Chicago). 

SISTERHOODS, in the Roman Catholic 
Church, Orthodox Church, Church of England 
(qq.v.), and other Anglican churches, religious 
societies for women, dedicated to religious and 
charitable works. The establishment of nun- 
neries, or convents, communities of women 
withdrawn from the world to practice the reli- 
gious life, began at about the same time as the 
growth of similar communities for men. 

See also Abbess; Monasticism; Nun; Orders, Re- 
ligious. 

SISTERS OF CHARITY. See Seton, Blessed Eliza 
BETH Bayley; Vincent de Paul, Saint. 

SISTINE CHAPEL, private chapel of the pope, 
situated in the Vatican in Rome. It was built be- 
tween 1473 and 1481 by the Florentine architect 
Giovanni di Dolci (d. 1486) for Pope Sixtus IV 
(see under Sixtus), after whom the chapel is 
named. It measures 133 ft. in length, 45 ft m 
width, and more than 45 ft. in height; and is 
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lighted by six windows set high on each side 
wall and three windows in the rear wall. A mar- 
ble screen in the Early Renaissance style divides 
the floor space into a larger area reserved for the 
pope and the cardinals, and a smaller area for 
the congregation. The floor is decorated with 
simple mosaic patterns inspired by Early Chris- 
tian examples. Walls and ceiling are covered 
with frescoes that constitute the principal at- 
traction of the chapel and have made it world 
famous. The walls are decorated with mural 
paintings by the most notable Tuscan and Um- 
brian painters of the late 15th and 16th centu- 
ries, including Sandro Botticelli, Luca Signorelli, 
II Perugino, and Pinturicchio (qq.v.). These art- 
ists and others executed two series, each of six 
scenes, comprising the ''History of Moses" on 
the left-hand wall and the corresponding "Life 
of Christ" on the right-hand wall. On the ceiling 
are famous frescoes by Michelangelo (q.v.), 
commissioned by Pope Julius II (q.v.) and 
painted between 1508 and 1512. These include 
scenes depicting Old Testament accounts of the 
"Creation of the World" and numerous figures 
depicting Biblical prophets, ancestors of Christ, 
Greco-Roman sibyls, and male nudes. The wall 
behind the altar is completely covered by Mi- 
chelangelo's "Last Judgment", begun in 1534, a 
single composition, which is one of the largest 
frescoes in the world. The Sistine Chapel is re- 
served for papal ceremonies and is also used for 
the funeral services of a deceased pope and for 
the election of a new pope. See also Vatican, 
Palace of the. 

SISYPHUS, in Greek mythology, king of Cor- 
inth, the son of Aeolus (q.v.). King of Thessaly. 
Sisyphus saw the god Zeus carry off the beauti- 
ful maiden Aegina (qq.v.), and told her father 
what he had witnessed. Enraged with Sisyphus, 
Zeus condemned him to Tartarus (q.v,), where 
he was compelled for eternity to roll to the top 
of a steep hill a stone that always rolled down. 
SITKA, city in Alaska, in the Southeastern Sen- 
atorial District, on the w. coast of Baranof Island 
in the Alexander Archipelago, in Sitka Sound, 
100 miles s.w. of Juneau. It is a center for fishing, 
lumbering, and wood-pulp milling. A fire in 
1966 destroyed Sitka's best-known monument, 
the Russian Orthodox Cathedral of Saint Mi- 
chael, built in 1844. Adjoining the city is the 
Sitka National Historical Park, which commem- 
orates the site of the last Indian stand against 
the Russians in 1804; see National Park Service. 
The city was founded as a fort in 1799 by the 
Russian fur trader Aleksandr Andreevich Bara- 
nov (1746-1819). In 1802 the fort was attacked 
and the settlers were killed by the Sitka, a tribe 


of the Tiingit (q.v.) Indians. Baranov recaptured 
the fort in 1804 and founded a settlement, 
which he named Sitka, and which soon became 
the chief town and trade center of Russian 
America. The ceremonial transfer of the Alaska 
Territory from Russia to the United States took 
place in Sitka on Oct. 18, 1867. Sitka was the 
capital of the territory until 1900; see Alaska: 
History. It was incorporated as a city in 1920. 
Pop. (1960) 3237; (1970) 3370. 

SITTING BULL, Indian name TATANKA YO- 
TANKA (1834?-90), American Indian leader of 
Sioux (q.v.), born in the region of the Grand R. 
in present-day South Dakota. Under the leader- 
ship of Sitting Bull, the Sioux resisted efforts of 
the United States government to annex their 
lands and force them to settle on reservations. 
Between June 25 and June 26, 1876, a punitive 
expedition commanded by the Lieutenant Colo- 
nel George Armstrong Custer (q.v.) was annihi- 
lated by the Sioux, with the aid of other tribes, 
in the Battle of the Little Bighorn; see Little Big- 
horn, Battle of the. Sitting Bull then fled to Can- 
ada. Receiving a promise of amnesty in 1881, he 
returned to U.S. territory and settled on a reser- 
vation. He continued to be hostile to the set- 
tlers. The tense situation among the Sioux was 
aggravated by followers of the Indian messiah 
Wovoka (q.v.), who promised the defeat of the 
white man. Because he was considered the 
leading instigator of the impending rebellion. 
Sitting Bull was arrested on Dec. 15, 1890. He 
was shot and killed by his captors when friends 
tried to rescue him. See Indian Wars. 

S ITT WE, formerly AKYAB, city of Burma, and 
capital of Akyab Division, on the E. coast of 
Akyab Island, on the Kaladan R., about 230 miles 
s.w. of Mandalay. Once a fishing village, Sittwe 
is now an important seaport. The island was of 
strategic importance during World War 11. Cap- 
tured by the Japanese in 1942, it was retaken by 
British troops in 1945 and used as a base for the 
reconquest of Burma. Pop. (1970 est.) 82,313. 
SITWELL, name of two brothers and a sister 
who were prominent British writers. 

Dame Edith Sitwell (1887-1964), daughter of 
Sir George Reresby Sitwell, 4th Baronet Sitwell 
(1860-1943), born in Scarborough, England, and 
educated privately. She and her brothers,, all 
nonconformists, were probably the most fa- 
mous literary family of their time. By her writing 
and her eccentric behavior and dress, Edith Sit- 
well both shocked and amused people. A poet, 
critic, and biographer, she was most successful 
as a writer of satirical verse or burlesque, as in 
her well-known Fagade (1922), recited to music 
by the British composer Sir William Turner Wal- 
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Dame Edith Sitwell upi 


ton (q.v.). Her poetry is notable for its avoid- 
ance of outmoded metaphor and imagery; its 
technical dexterity, especially in the use of 
dance rhythms; and its ability to communicate 
sensation and emotion. In 1954 she was made a 
Dame Commander of the Order of the British 
Empire. Among her volumes of poetry are The 
Mother and Other Poems (1915), Cold Coast 
Customs (1929), and Music and Ceremonies 
(1963). Her other books include the biographies 
Alexander Pope (1930), The English Eccentrics 
(1933), and Fanfare for Elizabeth (1946); a critical 
work, Aspects of Modern Poetry (1934); and an 
autobiography. Taken Care of (posthumously 
published, 1965). 

Sir Osbert Sitwell, 5th Baronet Sitwell 

(1892-1969), born in London, and educated at 
Eton College. He was a captain in the Grenadier 
Guards during World War I. A writer of poems, 
essays, novels, and short stories, he had a rich 
and intricate style. He is best known for five 
books of family memoirs published between 
1944 and 1950 under the overall title of Left 
Handy Right Hand. Although much of his writ- 
ing is characterized by biting satire, these mem- 
oirs paint a nostalgic portrait of the Edwardian 
age, named after Edward VII (q.v.). King of Great 
Britain and Ireland. Other works by him include 


Tales My Father Taught Me (1962) and Pound 
Wise (1963), a collection of essays. 

Sacheverell Sitwell, 6th Baronet Sitwell 
(1897- ), born in Scarborough, England and 

educated at Eton College. With profound schol- 
arship, but avoiding a scholarly style, Sachev- 
erell has written highly imaginative and enter- 
taining biographies, travel books, and art 
criticism, including Southern Baroque Art 
(1924), The Gothick North (1929), Golden Wall 
and Mirador (1961), and Southern Baroque Re- 
visited (1968). He has also written poetry. 

SIVA (Skr., ''blessed one"), one of the gods of 
the Hindu Trimurti (q.v.), or triad of supreme 
gods. Siva, also called Shiva, personifies both 
the destructive and the procreative forces of the 
universe. As the destroyer he is represented 
wearing a necklace of skulls and surrounded by 
demons. His reproductive aspect is symbolized 
by the lingam, a phallic emblem. Siva is also the 
god of asceticism and of art, especially dancing. 
He rides on the bull Nandi, and his consort is 
the mother goddess, called Uma or Kali (q.v.). 
Some Hindus worship Siva as the supreme deity 
and consider him a benevolent god of salvation 
as well as a god of destruction. See Hinduism; In- 
dian Mythology. 

SIVAS, city in Turkey, and capital of Sivas Prov- 
ince, on the Kizilirmak R., 220 miles E. of Ankara. 
A trade center and industrial city, Sivas has rail- 
way repair shops and manufactures of rugs, 
bricks, and cement. Built on the site of ancient 
Sebaste, or Sebastia, the city flourished under 
the Romans, the Byzantines, and the Seljuks 
(q.v.). In 1919 Sivas was the site of a nationalist 
congress held by the Turkish leader Kemal 
Ataturk (q.v.). Pop. (1970) 132,527. 

SIX-DAY WAR. See Israel: History: The Six- 
Day War. 

SIX, LES (Fr. "the Six"), group of six French 
composers who joined together about 1917 
under the name Les Nouveaux Jeunes for the 
purpose of presenting concerts of their own 
music. They later adopted the name les Six after 
a critical article had compared their work with 
that of the Russian group of composers known 
as the Mighty Five. 

The French group was composed of Arthur 
Honegger, Darius Milhaud, Georges Auric, Fran- 
cis Poulenc (qq.v.), Louis Edmond Durey (1888— 
), and Germaine Taillefere (1892-1925). 
These composers, who did not represent any 
particular school of music, were drawn together 
by two other Frenchmen, the composer Erik 
Satie and the writer Jean Cocteau (qq.v.). Favor- 
ing jazz and the style of the music hall, les Six 
strongly opposed the music of the French corn- 
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posers who immediately preceded them, espe- 
cially the excessive romanticism of Cesar 
Franck, the formalism of Vincent d'lndy, and the 
impressionism of Claude Achille Debussy and 
Maurice Ravel (qq.v.). The group, influential in 
its early years, began to decline in 1926. See 
French Music. 

SIX NATIONS. See Iroquois. 

SIXTUS or XYSTUS, name of five popes. 

Saint Sixtus S (d. 125), pope from 116(?) to 
125(?)/ born in Rome. He took the name Sixtus 
because he became the sixth successor in the 
papacy to Saint Peter (q.v.). Among his few re- 
corded achievements is an ordinance regarding 
the celebration of the Mass (q.v.). His traditional 
feast day is April 6. 

Saint Sixtus II (d. 258), pope in 257-58. He rec- 
onciled the churches in Asia Minor (now part of 
Turkey) and Africa with the church in Rome on 
the problem of rebaptism of heretics who re- 
turned to the orthodox faith. He was martyred 
in Rome during the persecutions of Christians 
by the Emperor Valerian (q.v.). His feast day is 
Aug. 5. 

Saint Sixtus III (d. 440), pope from 432 to 440, 
born in Rome. He was prominent among the 
Roman clergy before he became pope and was 
well acquainted with Saint Augustine (q.v.). He 
abandoned, in the reign of Pope Zosimus (q.v.), 
an earlier sympathy for Pelagianism (q.v.). Sixtus 
was responsible for the construction of a num- 
ber of Rome's finest religious buildings. His tra- 
ditional feast day is March 28. 

Sixtus IV (d. 1484), original name FRANCESCO 
DELLA ROVERE, pope from 1471 to 1484, born in 
Celle Ligare, near Savona, Italy. He became a 
Franciscan friar (see Franciscans) at an early age. 
In 1464 he was elected general of the Francis- 
cans, and three years later he was created cardi- 
nal. During his pontificate the Sistine Chapel 
(q.v.) in the Vatican (see Vatican, Palace of the) 
and the Sistine Bridge across the Tiber R. were 
constructed, and the Sistine choir was founded. 
He involved the papacy in war (1478-80) with 
Florence and supported (1480-84) the Venetian 
war against Ferrara. Sixtus, who was a patron of 
arts and letters, has been censured for promot- 
ing unworthy relatives to high ecclesiastical of- 
fices and for pursuing secular matters to the 
neglect of spiritual ones. He tried unsuccessfully 
to moderate some of the excesses of the Span- 
ish Inquisition, although he had originally con- 
sented to its establishment in 1478; see Inquisi- 
tion. Sixtus impoverished the papal treasury, and 
his reign is usually thought an unsuccessful one. 
Sixtus V (1520-90), original name FELICE PER- 
ETTI, pope from 1585 to 1590, born near Mon- 


talto, Italy. Of humble parentage, he joined the 
Franciscans (q.v.) at 12 and was ordained in 1547 
after study at a number of universities. The fol- 
lowing year he was awarded a doctorate in the- 
ology by the University of Fermo. Peretti was 
created bishop of Sant' Agata dei Goti in 1566 
and of Fermo in 1571. Meanwhile, in 1570, he 
was made a cardinal; at this time he adopted the 
surname Montalto. Inactive for almost fifteen 
years, he was unanimously elected pope, suc- 
ceeding Gregory XIII (see under Gregory), as 
the compromise choice of two papal factions. 
His pontificate was marked by immense ex- 
penditures on public works in Rome, including 
construction of the Lateran Palace (see Lateran). 
In 1586 he set the number of cardinals at sev- 
enty. He established fifteen sacred congrega- 
tions (departments) in 1588 to administer the 
spiritual and secular affairs of the Holy See; see 
Roman Catholic Church: Hierarchy. A powerful 
administrator who ruled with unremitting sever- 
ity, he enforced the decree of the Council of 
Trent (1545-63; see Trent, Council of) against 
simony and the holding of more than a single 
benefice, or church office. He also enacted re- 
forms of his own. He gave strong support to 
overseas missions in the East and in South 
America. Sixtus found an empty treasury on en- 
tering the papacy, but through taxation, loan 
flotation, and other means was able to replenish 
it. 

SJAELLAND, or ZEALAND, largest and most 
important island of Denmark. It lies between 
the Kattegat and the Baltic Sea, and is separated 
by the 0resund from Sweden and by the Great 
Belt from the island of Fyn. The coasts, which 
are rockbound on the S.E., are indented by bays 
and fiords. Agriculture and cattle breeding are 
the leading occupations. The chief city is Co- 
penhagen (q.v.), the Danish capital. Area, 2709 
sq. mi.; pop, (1970 est.) 2,139,009. 

SKAGERRAK, strait between the s. coast of 
Norway and the Jutland Peninsula of Denmark. 
Together with the Kattegat Strait, it connects 
the North Sea with the Baltic Sea. About 150 mi. 
long and from 75 to 90 mi. wide, the Skagerrak is 
shallow near Jutland but deepens near the Nor- 
wegian coast. The strait is subject to violent 
storms. During World War I the naval Battle of 
Jutland was fought in the Skagerrak; see Jutland, 
Battle of. 

SKAGWAY, city in Alaska, in the southeastern 
senatorial district, at the n. end of the Lynn 
Canal, 75 miles n.w. of Juneau. Skagway was set- 
tled in 1897 and was the port through which all 
supplies and traffic to and from the Canadian 
Klondike (q.v.) passed during the gold rush of 
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that year. The city is a tourist center. Pop. (1960) 
659; (1970) 675. 

SKATE, common name applied to the ray (q.v.) 
constituting the family Rajidae. This flat-bodied 
elasmobranch is common in most warm and 
temperate seas, including the coastal waters of 
the United States. The flesh of the European or 
gray skate. Raja batis, which attains a weight of 
100 lb., is extensively eaten in Europe; skate 
flesh is not a common article of American diet. 
The smallest and commonest of the skates 
found along the eastern coast of North America 
is the little or hedgehog skate, R. erinacea, 
which attains a length of less than 2 ft., and 
which is densely spotted with black on its upper 
surface. The winter skate, R. diaphanes, closely 
resembles the hedgehog skate but is somewhat 
larger and somewhat lighter in color. Another 
common skate of the American Atlantic coast is 
the smooth or barndoor skate, R. laevis, which 
attains a length of about 4 ft. The big skate, R. 
binoculata, found off the coast of California, is 
the largest of the American skates, attaining a 
length of about 8 ft.; the egg cases deposited by 
the female are almost 1 ft. long. 

SKATING. See Ice-Skating; Roller Derby. 
SKEAT, Walter William (1835-1912), British 
philologist, born in London, England, and edu- 
cated at the University of Cambridge. In 1873 he 
founded the English Dialect Society. From 1878 
to 1912 he was professor of Anglo-Saxon at the 
University of Cambridge. He was a noted au- 
thority on Old and Middle English dialects and 
edited many early English texts; see English Lan- 
guage: History . His works include an edition of 
Piers Plowman (1867-85) and a seven-volume 
edition (1894-97) of the works of the English 
poet Geoffrey Chaucer (q.v.). He also wrote An 
Etymological Dictionary of the English Language 
(1882). 

SKEENA, river of w. British Columbia, Canada, 
579 km (360 mi.) long. It rises in the Skeena Mts. 
and flows s.w., through the Coast Mts., before 
emptying into Chatham Sound (an arm of the 
Pacific Ocean), near Prince Rupert. The river is 
navigable for about 160 km (100 mi.) upstream. 
Its chief tributaries are the Babine and Bulkley 
rivers. The upper Skeena is a spawning ground 
for salmon. 

SKEET SHOOTING. See Trapshooting and 
Skeet Shooting. 

SKELETON, term applied to all the rigid or 
semirigid structures supporting the soft tissues 
of the animal body and providing leverage for 
muscular action. In animals lower than the ver- 
tebrates on the zoological scale, the skeleton is 
known as an exoskeleton and is secreted out- 


side the soft tissues of the body. In vertebrates 
the skeleton, which is known as an endoskele- 
ton, is formed within the body; accessory exo- 
skeletal structures, such as teeth, scales, nails 
claws, horns, and hair may also occur, but serve 
none of the functions of the invertebrate exo- 
skeleton. 

Exoskeleton. A form of exoskeleton is the 
shell of calcium or silica secreted by certain 
protozoans known as Foraminifera. Commer- 
cial sponges have an exoskeleton consisting of 
spongin, which is a tough, elastic substance; the 
exoskeletons of other sponges are composed 
chiefly of hard, slender, pointed bodies of cal- 
careous or silicious matter. Coelenterata secrete 
a wide variety of exoskeletal substances, ranging 
from the elastic covering of many Hydrozoa 
such as the jellyfish, to the stony material de- 
posited by many Anthozoa such as coral. The fa- 
miliar shells of most Mollusca are composed of 
calcium carbonate and an organic ground sub- 
stance known as conchiolin. Among Echinoder- 
mata, bony plates known as ossicles are distrib- 
uted in the outer layer of the body covering; in 
some echinoderms, such as the sea urchins, 
these plates form a shell, but in others, such 
as the sea cucumbers, they are diffusely dis- 
tributed over the body. The exoskeletons of 
Arthropoda resemble the endoskeletons of 
vertebrates more than the skeletons of any 
invertebrates, probably because the arthropods 
are the only invertebrates that possess jointed 
limbs or appendages. Each of the three principal 
divisions of the body of an arthropod, the head, 
the thorax, and the abdomen, is enclosed in a 
framework of horny plates; the plates of each 
primary division are separated from those of the 
next division by elastic tissue that permits flexi- 
bility of motion. The appendages are enclosed 
by sheaths projecting from the exoskeleton; 
elastic tissue similar to that between the exo- 
skeletal plates joins the segments of the ap- 
pendages and attaches them to the body. In ad- 
dition to the exoskeleton proper, many arthrop- 
ods possess apodemes, or internal projections 
from the exoskeleton; these serve as points of 
attachment for the muscular system. 
Endoskeleton. Vertebrates have a more or less 
rigid group of structures composed of cartilage 
or bone or of a combination of these two con- 
nective tissues. The most primitive of these 
structures is the notochord, which is a back- 
bone of cartilage occurring in the lower Chord- 
ata, such as the ascidians, and in primitive 
fishes. In animals higher on the zoological scale, 
an organized endoskeletal system appears. This 
system constitutes the axial skeleton, which is 
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Principal bones of the hu- 
man body. 

[jura Dean Leventhal, adapted from 
TODAY’S HEALTH, published by the 
AMERICAN MEDICAL ASSOCIATION 


SKULL 


MANDIBLE 
(JAW BONE 


CLAVICLE (COLLAR BONE) 


SCAPULA 


SPINAL COLUMN 


RIBS 


SACROILIAC JOINT 
COCCYX 



PHALANGES 
(TOE BONES) 


HUMERUS 


PELVIC GIRDLE 


"^PHALANGES 
(FINGER BONES) 


FIBULA 
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made up of the skull, spinal column, and ribs; 
the appendicular skeleton, which is made up of 
the pelvic and pectoral girdles (see Collarbone) 
and the appendages; and the visceral skeleton, 
which occurs in fishes as a branched basket 
supporting the gill arches and which persists in 
higher animals as the hyoid bone, situated at 
the base of the tongue, as the ossicles of the ear, 
and as the cartilage of the larynx. 

In lower vertebrates, such as the Cyclosto- 
mata and Chondrichthyes, the skeleton is com- 
posed of cartilage throughout the life of the or- 
ganism. In higher animals, the skeleton formed 
in the embryo is initially cartilaginous; bone and 
calcium are deposited as the organism matures. 
In man, the process of ossification is completed 
at about age twenty-five; the last bone to ossify 
is the sternum, or breastbone. 

The total number of bones in any animal 
varies with its age; many bones fuse together 
during the ossification process. The average 
number of distinct skeletal structures in a young 
human is two hundred, exclusive of the six ossi- 
cles found in the ears. The scientific study of the 
bones composing the vertebrate skeleton is 
known as osteology. 

The human skeleton is subject to a number of 
pathological conditions, most important of 
which are fracture and a deficiency disease 
known as rickets (q.v.). 

See separate articles on most of the species, 
substances, and structures mentioned. 
SKELTON, John (1460?-1529), English poet 
and satirist, born probably in Diss, Norfolk, and 
educated at the University of Cambridge. He 
was a tutor to Prince Henry, later Henry VIII 
(q.v.). King of England, and received royal patro- 
nage. Skelton was ordained a priest in 1498 and 
became rector of Diss about 1502. He is best 
known for his satirical poems attacking the 
court and the corruption of the clergy. Skelton's 
verse is written in a unique style known as Skel- 
tonics, which is characterized by short, allitera- 
tive lines with a persistent repetition of the 
same rhyme. His poems include The Bowge of 
Court (1499) and Why Come Ye Not to Court ? 
(about 1522). 

SKEPTICISM (Gr. skeptikos, "thoughtful", "re- 
flective"), in philosophy, doctrine that the 
knowledge of substantive reality, or reality as it 
is in itself apart from human perception, is im- 
possible. The term also denotes an individual's 
state of mind prior to his formulation of conclu- 
sive opinions; that is, at a time when he is in the 
process of questioning his beliefs. Skepticism is 
the antithesis of dogmatism (see Dogma), or the 
positive statement of opinion as though it were 


an established fact. By gradual extension of its 
meaning, skepticism has come to signify doubt 
about what is accepted generally as true. The 
most common objects of doubt in skeptical sys- 
tems of philosophy are the existence of an abso- 
lute reality transcending human experience 
(metaphysical skepticism) and the possibility of 
correct and valid knowledge (epistemological 
skepticism).. Inasmuch, however, as doubt re- 
specting metaphysical or supersensible reality 
depends, in the final analysis, upon suspicion of 
man's ability to know anything about such real- 
ity, all skepticism is ultimately epistemological; 
that is, it is based upon views as to the scope 
and validity of human knowledge. 

Greek Skepticism. The Greek Sophists (q.v.) 
of the 5th century b.c. were for the most part 
skeptics. Their rationale is epitomized in the 
statements "Man is the measure of all things" 
and "Nothing is; or if anything is, it cannot be 
known". Thus the Sophist Gorgias (d. about 380 
b.c.) declared that all statements concerning re- 
ality are false and that, even if true, one could 
never prove their truth. Another Greek Sophist 
philosopher, Protagoras (q.v.) of Abdera, taught 
that man can know only his perceptions of 
things, not things themselves. 

The principles of skepticism were first given 
systematic formulation by the Pyrrhonists, a 
school of Greek philosophy (q.v.) deriving its 
name from its founder, Pyrrho (q.v.) of Elis. Pyr- 
rho maintained that man can know nothing of 
the nature of things, and that consequently it is 
the part of wisdom to suspend judgment. Timon 
of Philius (fl. about 280 b.c.), Pyrrho's pupil, car- 
ried skepticism to its logical conclusion by as- 
serting that equally good reasons can be addu- 
ced both for and against a philosophical 
proposition. With respect to skepticism itself, 
this assertion implies that equally valid reasons 
can be given for an antiskeptical as for a skepti- 
cal view. The members of the so-called Middle 
Academy, which was intermediate between the 
Old Academy of Plato (q.v.) and the New Acad- 
emy of Carneades (q.v.) and Clitomachus (fl. 
about 129 b.c.), were somewhat less radical in 
their skepticism than the Pyrrhonists, since they 
entertained some doubt as to the value of a 
skepticism that doubted everything. Carneades 
maintained that no beliefs can be proved con- 
clusively but that some can be shown to be 
more probable than others. Aenesidemus (fl. 1st 
cent, b.c.) set forth in his Ten Tropes ten argu- 
ments in support of the skeptical position. An- 
other noted skeptic of antiquity was the Greek 
physician Sextus Empiricus (fl. early 3rd cent. 
a.d.), whose writings are an important source of 
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information about other schools of philosophy 
as well as skepticism. 

The Middle Ages. The Scottish scholastic phi- 
losopher John Duns Scotus (see Duns Scotus) 
made use of skeptical arguments to demon- 
strate the fallibility of human reason and the ne- 
cessity for dependence upon divine revelation 
as the only means of obtaining true knowledge; 
see Scholasticism. During the Renaissance (q.v.) 
the influence of ancient skepticism exhibited it- 
self preeminently in the writings of the French 
philosophical essayist Michel de Montaigne 
(q.v.). The great exponent of modern skepticism 
was the 18th-century Scottish empiricist philos- 
opher David Hume (q.v.); see Empiricism. In his 
Treatise of Human Nature (1739) and Enquiry 
Concerning Human Understanding (1748), 
Hume questions the possibility of demonstrat- 
ing the truth of beliefs about the external world, 
causal connections, future events, or metaphysi- 
cal entities such as the soul and God. Skepticism 
with regard to ultimate knowledge finds expres- 
sion in the works of the German philosopher 
Immanuel Kant and the British philosopher Her- 
bert Spencer (qq.v.). Both deny the ability of the 
human mind to know things as they are in 
themselves, and posit the unknowability of the 
absolute. The American philosopher George 
Santayana (q.v.) pushed Hume's skeptical view 
of knowledge to its furthest extreme in his work 
Scepticism and Animal Faith (1923), maintaining 
that belief in the existence of anything, includ- 
ing oneself, rests on an irrational impulse. In 
theology (q.v.) the term "skepticism" is used to 
designate the attitude of doubt toward the fun- 


damental postulates of religion, such as the ex- 
istence of God, free will (q.v.), and the immor- 
tality of the soul. 

See also Epistemology; Metaphysics; Philoso- 
phy; Rationalism. r.A. 

SKIING, technique and sport of traversing 
snow-covered terrain with the feet mounted on 
skis, long, narrow runners of wood or metal. The 
skis distribute the skier's weight over an area 
much greater than that covered by his feet, thus 
enabling him to glide swiftly over the snow in- 
stead of sinking into it. Skiing is a competitive 
sport, a form of recreation, and a means of 
travel in snowy, upland regions, notably for mil- 
itary units engaged in or training for mountain 
warfare. As a sport and form of recreation, it is 
popular in the Scandinavian countries, Great 
Britain, France, Switzerland, Germany, Austria, 
Czechoslovakia, Yugoslavia, Italy, Japan, the So- 
viet Union, Canada, and the United States. The 
governing body of American skiing is the 
United States Ski Association (formerly the Na- 
tional Ski Association); the Federation Interna- 
tionale de Ski controls world skiing. 

Equipment. The chief items of equipment 
needed for skiing are two skis, two poles, and a 
pair of specially designed boots. One of the 
most rigorous of winter sports, skiing also usu- 
ally requires that the participant wear warm but 
lightweight clothing including elastic or stret- 
chable pants, parkas or other jackets, woolen 
face masks, protective goggles, and snow-proof 
gloves. 

A competitor exhibits winning form in executing a 
jump in a ski-jumping meet. Dan Young -Manite 
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Skis average from 6 to 7 ft. in length and are 
made usually of metal, fiber glass, or laminated 
woods, notably hickory, ash, oak, or spruce. 
Short skis are also available for beginners and 
children. The front, or toe, end of the ski curves 
slightly upward and narrows at its extreme limit 
to a point. The width of a ski ranges from about 
2% in. at the place where the foot rests to about 
3% in. toward the front of the ski; at the point 
where the upward bend of the ski begins, its 
thickness is from 1 y 4 in. to % in. Attached to each 
ski is a special safety binding, a device that 
firmly attaches the boot at the toe and the heel 
to the ski. Bindings are made of leather and 
metal and are designed to free the foot from the 
ski in the event of a fall, thereby preventing seri- 
ous injury. 

The ski poles, used for support and balance, 
are metal or wooden staffs, from 4 to 5 ft. long. 
One pole is gripped in each hand and secured 
there by means of a leather loop, or strap. The 
lower ends of the poles are pointed. Near the 
pointed end of a ski pole is a small disk made 
out of metal and leather or plastic. Known as 
the snow ring, it provides resistance when the 
skier digs the pole into the snow. 

Ski boots are square-toed shoes of reinforced 
heavy leather usually extending just above the 
ankle. The tip and heel of a ski boot are grooved 
to fit into the binding on the ski. All-plastic 
boots have recently been developed and are 
gaining favor. 

Types of Competition. The most widely pub- 
licized form of skiing is the competitive sport, 
which tests most of the skills required for effec- 
tive recreational, military, or utility skiing. The 
basic events of skiing competition are the jump- 
ing contests and cross-country races, which are 
linked as Nordic events; and the downhill, sla- 
lom, and giant slalom, which are known as Al- 
pine events. Participants in all but the jumping 
contests use the poles to maneuver and main- 
tain balance. 

In executing a jump, the competitor crouches 
and glides down a steep, snow-covered slide, 
usually constructed on a hillside; at the bottom 
of the slide he leaps from a platform, called the 
takeoff, with the objective of attaining a maxi- 
mum distance before landing. The event is 
judged by the distance covered and the form 
exhibited by the contestant. Jumping from 
longer slides on higher takeoffs is known as ski 
flying. 

The downhill event is a contest of speed in 
which the participants race in a generally 
straight line down a slope containing a variety 
of natural and artificial barriers. The fastest 


elapsed time from top to bottom of the slope is 
the criterion of victory. Downhill racers must be 
especially adept at vaulting across obstacles 
with the aid of their poles, meanwhile main- 
taining balance and speed. 

The slalom is a downhill speed race in which 
contestants follow a zigzag course marked by a 
series of flags; the event tests the ability of the 
contestant to turn sharply at high speeds. The 
giant slalom is a longer, steeper course with 
flags farther apart. 

In cross-country races, contestants travel over 
a course, usually 15 or 30 km (about 9 % or 19 
mi.) long, which contains uphill, downhill, and 
level ground in approximately equal propor- 
tions. Level and gradually ascending terrain is 
crossed with long, sliding strides accompanied 
by vigorous thrusts of the ski poles. Steeper 
grades are climbed usually by means of a her- 
ringbone movement, so called because of the 
pattern of marks it leaves in the snow. 

Ski Patrol. The National Ski Patrol System, a 
nationwide nonprofit organization of compe- 
tent skiers who are skilled in rescue and first aid 
on the slopes, provides standby aid to skiers at 
ski centers across the U.S. The patrolmen, as 
well as those of local ski patrols, are intensively 
trained and wear identifiable jackets bearing 
Red Cross emblems; see Red Cross, The American 
National. Most members of the National Ski Pa- 
trol System are volunteers; in 1970-71 there 
were some 25,000 volunteer patrolmen in the 
national system. 

History. Skiing has been a means of transpor- 
tation in snowy regions for many thousands of 
years. The Djugarden Museum, in Stockholm, 
Sweden, has on exhibit a pair of skis reputedly 
more than 5000 years old. The literature of the 
ancient world contains accounts of skiing, nota- 
bly among the Lapps (see Lapland). During the 
Middle Ages (q.v.) ski troops were used exten- 
sively in warfare in the Scandinavian countries. 
Skiing came into general use in central Europe 
in the late 16th century and attained popularity 
subsequently in many parts of the world. The 
first known ski club was organized in Norway in 
1870. 

Skiing was introduced into the U.S. in the first 
half of the 19th century by settlers from Scandi- 
navian countries and probably also by Indians 
from Canada; skiing clubs were subsequently 
founded in the U.S. In January, 1886, the first 
American ski tournament was held in Red Wing, 
Minn. The National Ski Association (today the 
U.S. Ski Association) was founded in 1904 in Ish- 
peming, Mich., and the Federation Internation- 
ale de Ski was created in 1924. In the latter year 
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Skiing, Plate 2. The Winter Olympic Carnes provide matchless examples of championship skiing form. Above: 
Gregory Swor represents the U.S. in the competition at Sapporo, Japan, in 1972. Below: Jean-Claude Killy of France 
heads toward a gold medal in the downhill ski event at Crenoble, France, in 1968. His victories in the men's slalom 
and giant slalom gave him the triple crown of Alpine skiing in that year. UPI 
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the first Winter Olympics (q.v.), including skiing 
contests, were held in Chamonix, France. 

The sport received major impetus in the U.S. 
due to the Winter Olympic competitions, par- 
ticularly those held at Lake Placid, N.Y., in 1932, 
and from the construction of palatial ski centers 
in the New England States, Colorado, Idaho, 
Utah, California, Oregon, Washington, and in 
various Canadian provinces. Many ski resorts in 
the U.S. and abroad were equipped with ski 
tows and aerial tramways, or lifts, which elimi- 
nated the necessity of climbing mountainsides 
on foot between ski runs or jumps. An increas- 
ing number of ski centers now also make use of 
snow-making machines to cover, maintain, and 
improve slopes with artificial snow when nature 
fails. 

See also Water-Skiing. 

SKIKDA, formerly PHILIPPEVILLE, city and port 
of Algeria, in Constantine Department, on the 
Gulf of Stora, about 38 miles n.e. of the city of 
Constantine. Exports include fruits, vegetables, 
livestock, wheat, iron, and marble. Major in- 
dustries include the processing of fish and agri- 
cultural products, the smelting of iron ore, and 
the manufacture of aluminum. The site of the 
city has been occupied by successive settle- 
ments since remote antiquity. The present city 
was founded by the French in 1838. Pop. (latest 
est.) 85,000. 

SKIMMER or SCISSORBILL, any of various 
gull-like waterbirds of the Skimmer family, Ryn- 
chopidae, and noted for their rapid skimming, 
in flight, along the surface of water. As much as 
19 in. long, the skimmer is found along the 
coasts and rivers of Africa, eastern North Amer- 
ica, and southern Asia. The bird has sensitive 
eyes with slitlike, vertical pupils and, although it 
is inoffensive, it has a raucous cry. Skimmers 
roost on beaches during the day and do their 
skimming at night. In skimming, the uniquely 
longer lower part of the bladelike bill is kept 
below the surface to scoop in insects, shrimp, 
and small fish. The body is kept at an angle to 
keep the wings from touching the water. Three 
species exist, that in America being the Ameri- 
can black skimmer, Rynchops nigra , which is 
black above with a white underside; the bill is 
scarlet and black and the legs are scarlet. Al- 
though the black skimmer is found chiefly in 
the eastern United States, it is also seen as far 
south as Argentina. 

SKIN, in anatomy, protective organ covering 
the external surface of the body and merging, 
without break, at the various body openings, 
with the mucous membranes of the alimentary 
and other canals. The skin forms a protective 


barrier against the action of physical, chemical, 
and bacterial agents on the deeper tissues and 
contains the special end organs for the various 
sensations commonly grouped as the sense of 
touch. Through the activity of its sweat glands 
and blood vessels, it is important in maintaining 
body temperature. One square inch of skin con- 
tains up to fifteen feet of blood vessels which 
have as one of their functions the regulation of 
body temperature. 

When the body temperature rises, radiant en- 
ergy, or heat, is lost due to vascular dilatation 
and increased blood flow to the skin surface. 
When the temperature is low, blood vessels 
constrict to reduce blood flow and subsequent 
heat loss through the skin. Each square inch of 
skin also contains hundreds of sweat glands 
which are controlled by a heat regulation center 
in the brain. These glands secrete moisture 
which evaporates, cools the body surface, and 
helps maintain normal body temperature. In this 
capacity the skin acts as an excretory organ. The 
skin is elastic, and except for a few areas such as 
the palms, soles, and ears, is loosely attached to 
the underlying tissues. The color of the skin 
varies normally with the amount of pigment 
(q.v.) deposited in the skin cells as governed by 
heredity, exposure to sunlight, or difference of 
race; see Races of Mankind. The color also varies 
in disease because of difference in pigment, as 
in Addison's disease (q.v.), or because of pig- 
mented substances carried to it by the blood as 
in jaundice (q.v.). In certain places the outer 
layers of the skin are modified to produce the 
hair and nails (qq.v.). The skin varies in thick- 
ness from 0.02 in. (0.5 mm) on the eyelids to 0.17 
in. (4 mm) or more on the palms and soles. 

In structure the skin is composed of two dis- 
tinct layers. The outer layer, called the epider- 
mis or cuticle, is several cells thick and has an 
external, horny layer of dead cells which are 
constantly shed from the surface and replaced 
from below by a basal layer of cells, the stratum 
germinativum. The inner layer, called the co- 
rium or dermis, is composed of a network of 
collagen and elastic fibers, blood vessels, 
nerves, fat lobules, and the bases of hair follicles 
and sweat glands. The interface between the 
epidermis and dermis is extremely irregular and 
consists of a succession of papillae, or fingerlike 
projections which are smallest where the skin is 
thin and longest in the skin of the palms and 
soles. The papillae of the palms and soles are as- 
sociated with elevations of the epidermis which 
produce ridges that are the basis for fingerprint 
identification; see Fingerprinting; Each papilla 
contains either a capillary loop of blood vessels 
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Magnified cross section of the skin. 

Laura Dean Leventhal, adapted from TODAY'S HEALTH, 
published by the AMERICAN MEDICAL ASSOCIATION 

or a specialized nerve ending. The vascular 
loops, supplying nutrients to the epidermis, out- 
number the neural papillae by about four to 
one. 

Sweat, or sudoriferous, glands are found on 
every part of the body. They are numerous on 
the palms and soles but relatively sparse on the 
skin of the back. Each gland consists of coiled 
tubules which are situated in the subcutaneous 
tissue and a duct that extends through the der- 
mis and forms a convoluted spiral through the 
epidermis. Sebaceous glands, saclike glands 
which secrete the sebum that lubricates and 


softens the skin, open into the hair follicles a 
short distance below the surface of the epider- 
mis. 

Skin Diseases. The skin is prone to diseases 
from external as well as internal causes. Inflam- 
mation of the skin, or dermatitis (q.v.), may 
often result from exposure to physically or 
chemically irritating substances in industry, 
from contact with such vegetable poisons as the 
toxin of poison ivy, or from sunburn, overexpo- 
sure to the ultraviolet rays of the sun. Infection 
of the skin with pyogenic streptococci gives rise 
to impetigo and erysipelas (qq.v.) and infections 
of the skin spread throughout the body, as in 
syphilis, smallpox and tuberculosis (qq.v.), and 
general systemic disorders may produce skin 
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symptoms, as in measles, scarlet fever and 
chicken pox (qq.v.). Foreign proteins, or pro- 
teins to which the body is unduly sensitive, may 
affect the skin by producing hives (q.v.), or 
wheals, whether the protein reaches the skin 
through the blood stream or whether it is ap- 
plied directly to the skin. Patients are often 
tested by placing a small amount of the protein 
on a small scratch in the skin; sensitivity is indi- 
cated by the appearance of a wheal; see Allergy. 
Eczema (q.v.), formerly considered to be the 
commonest of skin diseases, is now regarded as 
a symptom of any of a variety of conditions, in- 
cluding external local irritations, disorders of 
the blood, and allergy. Other skin affections in- 
clude tumors, sebaceous cysts (wens), ulcers 
and pigmentations which are congenital (see 
Nevus), or are caused by disorders of the inter- 
nal secretions (see Hormones), or melanoma 
(see Cancer). See also Acne; Ivy Poisoning; Psori- 
asis; Seborrhea; Sumac For a discussion of burns 
and frostbite, see First Aid: Burns: Frostbite. 

Skin Grafting. Destruction of extensive areas 
of skin is sometimes caused by injury, as in the 
case of burns, by surgical removal, or by disease, 
as in large ulcers. Regeneration of the skin over 
such denuded areas takes place naturally by 
proliferation of cells from the surrounding mar- 
gins of healthy skin and the underlying skin ap- 
pendages. However, the ability of skin to regen- 
erate is limited by the formation of scar tissue, 
which prevents the regrowth of skin over the 
denuded area and may cause disability of the 
part by forming contractures or adhesions. 
Complete coverage of the damaged area is facil- 
itated by the use of skin grafts, sections of skin 
of either full thickness or partial thickness de- 
pending on the indications, cut from another 
part of the body and applied to the raw surface, 
to which they adhere readily. In successful 
cases, the graft is nourished at first by the serum 
oozing from the damaged tissue, and later by 
the proliferation of capillaries from the tissue 
into the graft. Eventually it merges with the sur- 
rounding skin to cover the entire area. 

In general, permanent grafts can be made 
only from skin transplanted from the body of 
the same individual, called autografts, or from 
an identical twin. With the exception of trans- 
plants from identical twins, skin grafts from one 
person to another, called allografts, are usually 
sloughed in about three weeks. According to 
present-day theory, allografts are temporary be- 
cause the host recognizes the presence of the 
foreign tissue and his immune mechanisms pro- 
duce antibodies that destroy the foreign skin; 
see Immunity. However, such grafts are useful as 
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temporary dressings in cases of extensive burns, 
or other large-area damage, until the patient is 
well enough to undergo grafts from his own 
body. The skin of recently deceased persons 
was used in allografts for the first time in 1955, 
and in the same year the first skin bank for civil- 
ians was established in the United States. See 
also Plastic Surgery. R.O.N. 

SKIN DIVING, aquatic sport and occupation 
in which swimmers, using a self-contained 
breathing device, or dependent on lung capac- 
ity, remain underwater for periods ranging from 
one minute to two hours. 

Skin-Diving Equipment. Skin diving with the 
aid of a self-contained breathing device is more 
properly known as scuba diving. The basic items 
of equipment in skin diving, of which there are 
several forms, are a waterproof face mask and 
rubber fins or flippers worn on the feet. The 
face mask is designed to fit the contours of the 
face snugly; having a pane of shatterproof glass, 
it affords clear underwater vision. The rubber 
flippers enable the diver to swim underwater al- 
most 50 percent faster than swimmers on the 
surface. Other optional items of skin-diving 
equipment include a long sharp knife, a 
weighted belt, and a depth gauge. The knife is 
useful under various possible circumstances, 
notably to free the diver when his lines are en- 
tangled. Many divers use weighted belts to con- 
trol their buoyancy while under water. The 
depth gauge, worn like a wrist watch, enables 
divers to check their distance from the surface. 
In addition, many divers carry spears, made of 
wood or metal, with which they impale fish for 
sport (spearfishing) or as a means of self-protec- 
tion. The spears are thrust at the fish by hand or 
shot out of devices, called spear guns, powered 
by rubber slings, metal springs, gunpowder, or 
compressed gas. 

Breathing. When underwater, skin divers de- 
pend for their air supply on lung capacity, on 
breathing devices called snorkels, or on various 
types of self-contained underwater breathing 
apparatus (SCUBA). The advantage of lung- 
power diving is that it enables swimmers to nav- 
igate freely, without the encumbrance of spe- 
cial breathing equipment, at depths to and 
beyond 35 ft. Most lung-power divers can re- 
main submerged for relatively brief periods, 
usually less than two minutes. Experienced di- 
vers, however, have been known to stay be- 
neath the water for almost 10 minutes. 

The most elementary form of artificial breath- 
ing apparatus is the snorkel, a hollow plastic 
tube with a mouthpiece at one end and a sim- 
ple, valved opening at the other. By keeping the 
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A skin diver wears an 
underwater breathins 
device and rubber fins 

Florida State News Bureau 


open end above the surface the skin diver can 
study the underwater scene indefinitely. Snor- 
kels are rarely more than 15 in. in length, as air 
cannot be drawn from the surface at greater 
depths. A snorkel-equipped diver may dive 
freely, however, for as long as he can hold his 
breath. 

Among the best-known self-contained 
breathing devices is the aqualung, which was 
invented in 1943 by the French scientists 
Jacques-Yves Cousteau (q.v.) and Emile Gagnan. 
The aqualung consists essentially of one or 
more tanks of compressed air, a system of valve 
mechanisms, an inhalation hose, an exhalation 
hose, and a mouthpiece. Swimmers equipped 
with an aqualung and two tanks of compressed 
air can remain submerged for more than an 
hour. The record depth for a diver wearing 
5CUBA gear and breathing compressed air is 437 
ft. A diver breathing mixed gases, notably hel- 
um and oxygen, can go as deep as 1000 ft. 
\uthonties warn, however, that amateur skin 
fivers should stay above the 30-ft. mark and 
hould learn the sport only under expert guid- 
nce. 

Skin diving received considerable impetus 
'om the exploits during World War II of naval 
nderwater demolition experts, known popu- 
irly as frogmen. During the postwar era skin 


diving became a popular sport in many 
countries, including the United States. Besides 
spearfishing, the favorite pastimes of skin divers 
include exploration of the ocean bottom, un- 
derwater photography, and searching for 
sunken treasure. Commercially skin diving is im- 
portant in the pearl industry. 

See also Divinc; Ocean and Oceanography. 
SKIN GRAFTING. See Plastic Surgery: Special- 
ized Techniques; Skin: Skin Grafting. 

SKINNER, American actor and his daughter, an 
actress and writer. 

Otis Skinner (1858-1942), born in Cambridge, 
Mass. He made his debut in Philadelphia in 1877 
and subsequently appeared with many of the 
prominent actors of his day. He toured with the 
famous Polish actress Helena Modjeska (q.v.). 
Skinner had varied repertoire. In addition to his 
most famous role, Hajj in Kismet (1911), by the 
British playwright Edward Knoblock (1874— 
1945), he was noted for his acting of Shake- 
spearean roles, especially Hamlet, Falstaff, and 
Shylock. Skinner also wrote several books, in- 
cluding Footlights and Spotlights (1924). 
Cornelia Otis Skinner, (1901- ), born in Chi- 
cago, III. She studied acting with the French 
actor and critic Jacques Copeau (q.v.) and in 
1921 made her debut in Chicago with her fa- 
ther's company. She was most noted for her per- 
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formances of dramatic monologues that she 
wrote herself. The author, with the American 
writer Emily Kimbrough (1899- ), of Our 

Hearts Were Young and Gay (1942), a volume of 
travel memoirs, she was coauthor of the play 
The Pleasure of His Company , with American 
playwright Samuel Taylor (1912- ), in which 

she starred in 1958-60. She wrote two books on 
the fashionable world of Paris in the 1890's: Ele- 
gant Wits and Grand Horizontals (1962) and 
Madame Sarah (1967), a biography of the French 
actress Sarah Bernhardt (q.v.). In addition, she 
wrote extensively for periodicals, lectured, and 
appeared on such radio and television shows as 
Information Please. 

SKINNER, B(urrhus) F(rederic) (1904- ), 

American psychologist, born in Susquehanna, 
Pa. He received a Ph.D. degree in 1931 from 
Harvard University and has been a member of 
its faculty since 1948. Skinner was the foremost 
exponent in the United States of the behaviorist 
school of psychology, which seeks to explain 
human behavior in terms of physiological re- 
sponses to external stimuli; see Behaviorism. He 
is also the originator of programmed instruction 
(q.v.), a teaching technique in which the stu- 
dent is presented a series of ordered, discrete 
bits of information, each of which he must un- 
derstand before proceeding to the next stage in 
the series. A variety of teaching machines (q.v.) 
has been designed that incorporate the ideas of 
Skinner. Among his important works are Behav- 
ior of Organisms (1938), Walden Two (1948), 
Verbal Behavior (1957), The Analysis of Behavior 
(with James Gordon Holland, 1961), and The 
Technology of Teaching (1968). In Beyond Free- 
dom and Dignity (1971 ), Skinner advocates mass 
conditioning as a means of social control. 
SKOKIE, village of Illinois, in Cook Co., in the 
Skokie Valley (a former marsh), on the North 
Shore Channel, adjoining Chicago on the n. and 
7 miles n.w. of the downtown area. Industries 
include map and book printing and publishing, 
sawmilling, and the manufacture of electrical 
and electronic equipment, metal products, tex- 
tiles, and chemicals. Skokie is the site of the He- 
brew Theological College (1922). Incorporated 
in 1888, the village was known as Niles Center 
until 1940. Pop. (1960) 59,364; (1970) 68,627. 
SKOPJE, or SKOPLJE (Turk. Oskub), city in Yu- 
goslavia, and capital of the constituent republic 
of Macedonia, on the Vardar R., about 200 miles 
s.e, of Belgrade. The city is a market center for 
the tobacco, cotton, and grain grown in the sur- 
rounding region. Industries include the manu- 
facture of soap, cement, carpets, and pottery 
and the processing of agricultural products and 


opium. Skopje was founded by the ancient Ro- 
mans and captured by the Serbs in 1282. Con- 
quered by the Turks in 1392, it was an important 
city of the Ottoman Empire until after the Bal- 
kan Wars (q.v.) of 1912-13, when it was ceded 
to Serbia (q.v.). With Serbia it became part of 
Yugoslavia in 1918. On July 26, 1963, most of the 
city, including many ancient mosques, was de- 
stroyed by an earthquake. It was quickly rebuilt 
and its industries reestablished. Pop. (1971) 
312,091. 

SKUA, gull-like bird of the family Stercorari- 
idae, native to Antarctica, in which the nostrils 
open beneath the edge of a horny cere and 
other structural oddities exist; see Gull. This 
bird is rapacious, attacking and annoying terns 
and small gulls and compelling them to drop 
fish they have already taken. The skua strikes 
down living birds as hawks do, and also attacks 
small penguins. It is about 23 in. long and about 
4 ft. in extent of wings, with plumage dusky 
above and below. Three closely related species, 
known in the New World as jaegers, are white 
below; see Jaeger. 

SKULL, term applied to the rigid cartilaginous 
or bony structure located anterior to the spinal 
column in all vertebrate animals, and serving to 
encase and protect the brain and to provide 
attachment for the muscles of the face and 
mouth. In lower vertebrates, such as cyclo- 
stomes and elasmobranchs, the skull is com- 
posed of cartilage throughout the lifetime of the 
organism; in teleost fishes and in more highly 
developed vertebrates including man, the skull 
is cartilaginous during embryonic and feta! life, 
becoming ossified early in postnatal life. See 
Vertebrates. 

The Human Skull. The adult human skull is di- 
vided into two regions, namely, the cranial and 
the facial regions, and the bones composing 
each region are classified as cranial or facial 
bones. The cranial region is the portion of the 
skull directly surrounding the brain; the facial 
region includes all the other bones of the skull. 

Exteriorly, the cranial bones include the two 
frontal bones, which constitute the forehead 
and which fuse together in late adult life; the 
two parietal bones, which constitute the top of 
the head and which in early childhood are sepa- 
rated from the frontal bones by a space called 
the anterior fontanel; the single occipital bone, 
constituting the back of the skull, which is 
pierced by a large opening through which the 
spinal cord enters the cranial cavity; and the 
two temporal bones, which constitute the tem- 
ples and the sides of the head and which bear 
the zygomatic processes, or cheekbones. The 
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human temporal bone represents the fusion of 
four bones found in lower mammals: the squa- 
mosal bone, which constitutes the side of the 
head and which articulates with the jawbone; 
the petrosa! bone, which contains the inner ear; 
the mastoid bone, which is situated behind the 
ear; and the tympanic bone, which surrounds 
the channel leading from the eardrum to the ex- 
ternal ear. Internally, the cranial bones include 
the ethmoid bone, which forms part of the 
septum of the nose and through which the ol- 
factory nerves pass from the brain to the upper 
and middle turbinates; the sphenoid bone, 
which constitutes most of the floor of the cra- 
nial cavity and which houses the pituitary gland 
(q.v.); and part of the occipital bone. The floor 
of the cranial cavity contains three terraced de- 
pressions, which contain the cerebellum and 
the frontal and temporal lobes of the cerebrum. 
See Brain. 

The facial bones include the two nasal bones, 
which constitute the upper portion of the 
bridge of the nose; the two lacrimal bones, 
which are located in each eye orbit next to the 
nose and close to the tear ducts; the maxillary 
bone, which constitutes the upper jaw; the 
mandible, which constitutes the lower jaw; the 
two palatine bones of the hard palate; the 
vomer, which, with a part of the ethmoid bone, 
constitutes the nasal septum; and the two infe- 
rior turbinates of the nose. 

Disorders of the Human Skull. Possibly the 
commonest skull disease attacking humans is si- 
nusitis. Cavities, which are lined with mucous 
membrane and which are known as sinuses, 
normally occur in the frontal bones, the sphe- 
noid bones, the maxillary bone, and the mastoid 
processes of the temporal bone. Each of these 
sinuses opens into the nasal cavity. Sinuses are 
often infected by bacteria, causing inflamma- 
tion and increased secretion of the mucous 
membranes and producing severe pain. Acute 
sinusitis is treated with antibiotics such as peni- 
cillin; however, in many persons sinus inflam- 
mation becomes chronic and is extremely diffi- 
cult to eradicate. See also Mastoid Process. 

Skull deformity occasionally occurs in the 
womb or during delivery and is often accompa- 
nied by brain damage. The skull is also subject 
to fracture (q.v.) and to tumors; see Cancer. For 
skull measurement, see Index, Cephalic. 

SKUNK, common name of a genus, Mephitus , 
of small carnivorous quadrupeds of the family 
Mustelidae. The body is elongated, and usually 
considerably arched; the tail long, and thickly 
covered with long, fine hair; the head small, 
Mth thick, blunt snout; the legs short, and the 


paws comparatively large, with five incom 
pletely divided toes. All the species are Ameri" 
can, and, as they differ little in habit, the com* 
mon skunk, M. mephitis , may be’ taken as 
typical of the whole genus. The common skunk 
an animal about the size of a cat, has fur of a 
glossy black; on the forehead is a patch of white 
diverging into two lines, which extend the 
whole length of the back and meet again in the 
bushy tail. All have nocturnal habits and are 
noted for excessive development of the anal 
glands, from which an acrid discharge may be 
sprayed a considerable distance. This discharge 
is the chief defense of the skunk against his 
enemies, and its distinctive odor is proverbial 
Skunks are trapped for their fur, which is some- 
times sold as "Alaska sable". Compare Polecat 
SKUNK CABBAGE, common name for a plant, 
Symplocarpus foetidus, of the arum family (Ara- 
ceae), growing in swamps and moist ground 
from Nova Scotia to Florida and west to Mis- 
souri and Minnesota. The hooded, shell-shaped, 
rather fleshy, variegated purplish spathe appears 
in earliest spring before the smooth, ovate or 
heart-shaped leaves. All parts of the plant, espe- 
cially when bruised, emit a fetid skunkish odor. 
The fruit, which ripens in September, is a rough- 
ened globular mass 2 or 3 in. in diameter. It is 
also called swamp cabbage. See Arum. 
SKYDIVING, sport of parachuting, an out- 
growth of military and stunt parachuting. The 
development of new jumping techniques that 
increase the safety of the jump and the stability 
of the parachutist in the air, and of steerable 
parachutes of improved design have contrib- 
uted greatly to the popularity of the sport. A first 
jump can be made safely after three hours of 
professional instruction. 

A modern skydiving parachute is made with 
slits and holes in the canopy and deeply scal- 
loped edges, so that most of the shock of open- 
ing the parachute is eliminated. This design pro- 
duces a slightly oblique instead of a vertical 
descent. By manipulating the shroud lines that 
attach the parachute harness to the canopy, the 
parachutist can alter both his forward speed and 
his rate of descent. 

Skydiving emerged as an international sport 
in 1951, when competitors from five countries 
met in Yugoslavia in the first world champion- 
ships. This first competition was limited to ac- 
curacy in landing on target. Later, as skydivers 
learned to guide their descent in free fall, a so- 
called style event was added to international 
competitions. In this event the contestant is re- 
quired to perform figure eights in the air, that is, 
alternate 360° turns to the right and left, fol- 
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lowed by back loops. This feat takes from 20 to 
30 seconds. The parachutist is judged on the ac- 
curacy of his maneuvers and the speed with 
which he completes them; the faster the ma- 
neuvers, the greater the difficulty of main- 
taining control. More than thirty countries par- 
ticipate in world championships, which are held 
every two years and include both accuracy and 
style events. The sport is regulated by the Inter- 
national Parachuting Commission of the Inter- 
national Aeronautical Federation, The repre- 
sentative of the federation in the United States 
is the U.S. Parachute Association. 

The first private parachuting center was es- 
tablished in the U.S. in 1959, in Orange, Mass. 
An estimated 1,000,000 jumps are made annually 
by some 50,000 persons in the U.S. 

See also Parachute. 

SKYE, Great Britain, island of Scotland, in In- 
verness County, the largest of the Inner Hebri- 
des, separated from the mainland by a narrow 
channel. Skye is 670 sq.mi. in area and mostly 
mountainous, rising to a height of 3310 ft. in the 
Cuillin Hills. The chief occupations are fishing 
and sheep and cattle raising. A popular tourist 
resort, Skye is the site of the castle of the 
Macleods, erected in the 9th century. The capi- 
tal of the island is Portree. Pop. (1971) 7364. 
SKYE TERRIER, breed of terrier that originated 
many centuries ago in the Isle of Skye, an island 
of the Inner Hebrides group off the northwest- 
ern coast of Scotland. The dog became a pet for 
the English aristocracy about the middle of the 
16th century, and was generally popular in Eng- 
land and the United States until about the be- 
ginning of the 20th century; since that time the 
dog has been superseded in popularity by other 
breeds of terrier (q.v.). The Skye terrier has a 
long and massive head; ears that are either erect 
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("prick") or hanging ("pendant"); hazel-col- 
ored, medium-sized eyes that are set close- 
short straight legs; a low body, 9 in. high at the 
shoulder in the male and 8 in. in the female and 
41 in. long in the male and 39 in the female! and 
a tail about 9 in. long. The dog weighs from 14 
to 20 lb. It has a double coat, an undercoat of 
soft, woolly hairs, and an outer coat of hard 
straight hairs which are about 5 in. long; the hair 
growing on the head falls over the forehead and 
eyes. In color the dog is either light or dark gray 
or blue, or is fawn with dark points. 

SKYLARK, European lark, Alauda arvensis, 0 f 
the family Alaudidae, the lark of Great Britain, a 
universal favorite because of the sweetness of 
its song. It abounds in open, cultivated or grass- 
land districts and is common in most parts of 
Europe, but from the north it migrates south- 
ward before winter. It is native to Asia and a 
winter visitant to northern Africa. It makes its 
nest generally in an open field and often under 
shelter of a tuft of herbage or a clod of earth, 
lays three or four mottled eggs, and generally 
produces two broods in a season, it is not gre- 
garious in summer, but in winter large flocks as- 
semble. 

See also Lark. 

SKYSCRAPER. See American Architecture: 
Modern American Architecture; Building Con- 
struction. 

SLAG, impure residue, consisting largely of 
calcium, iron, aluminum, and magnesium sili- 
cate, derived during the process of pig-iron and 
steel production and during the smelting of me- 
tals such as copper, lead, and nickel (qq.v.). See 
Iron and Steel Manufacture: Pig-Iron Produc- 
tion; Metallurgy. 

SLANDER, in the law of torts (see Tort) in 
England and the United States, oral defamation 
or use of the spoken word to injure another's 
reputation, as distinguished from libel (q.v.) or 
written defamation. To be the basis of a legal 
action a publication of the words complained 
of, that is, their utterances in the hearing of 
third persons, must demonstrably have taken 
place. Among statements considered slanderous 
per se are those that impute the commission of 
a felony (q.v.), as by calling an individual a 
forger or murderer; that impute an individual to 
be suffering from an offensive disease, such as 
leprosy or syphilis; or that are injurious to an in- 
dividual in his trade or profession, as by calling 
a doctor a quack. When the reputation of the 
injured party is not presumed to have been in- 
jured by the statement itself, the plaintiff must 
allege in his pleading special damage or loss 
suffered as a result of the statement. 
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The party charged with the slander may hold, 
as a defense, that the words spoken were in fact 
true, inasmuch as true statements result in no 
injury to reputation. Definition of slanderous 
language is sometimes difficult. The disputed 
words themselves may not be slanderous but 
may hold a hidden meaning, or innuendo, 
which hearers may apprehend and which may 
therefore result in damage to the reputation of 
the slandered party. A defendant in a slander ac- 
tion cannot claim as a defense that another 
party had made the slanderous statement and 
that he was merely repeating the statement; nor 
can he claim that he gave the name of his in- 
formant and expressed no opinion as to the 
truth. In some cases words that would otherwise 
be considered actionable, or subject to laws of 
slander, may be uttered as a privileged commu- 
nication. Speeches in the Congress of the 
United States (q.v.) or in a State legislature, or 
statements by lawyers in the course of legal pro- 
ceedings, are examples of such immunity (q.v.). 

Suits for slander, applicable only to public fig- 
ures, have become increasingly rare in the U.S. 
because of recent high court rulings, in some 
States, that in such cases malicious intent must 
be proved. 

See Defamation. 

SLANG, substandard words and usages which 
tend to be nationwide rather than restricted to a 
locality; corny and like a cigarette should are 
slang, while nary and them dogs is us'uns (those 
dogs are ours) are dialectal; compare Dialect. 
Slang differs from jargon (q.v.), the speech of a 
particular group or calling, and from cant, the 
special language of the underworld, often de- 
signed to be unintelligible to outsiders. The 
boundary line between colloquialisms, vulgar- 
isms, slang, jargon, and cant is not always easy 
to draw, and words and forms tend to pass from 
the more restricted to the broader classifica- 
tions, become generalized, and sometimes go 
on into the standard language. The term slang, 
variously said to be derived from an imaginary 
past form of "sling", or from "slanguage", first 
appears in the mid-18th century, but literature 
on the subject goes back to at least two centu- 
ries earlier. 

Formation of Slang. Slang is subject to the 
same processes that characterize standard lan- 
guage. One method is borrowing from foreign 
sources, as boloney (Ital. Bologna) for a food 
coming from Bologna, or crank (Ger. krank , 
"sick person") for an ill or, sometimes, a 
grouchy individual. Another method is to ex- 
tend the meaning of a well-known word, as 
bean (head). Slang may also derive from anal- 


ogy, as his'n (based on the final n-sound of 
mine ), or it may simply be invented or coined, 
as oomph (sex appeal) and gimmick (gadget). 

One characteristic of slang is its overproduc- 
tion of many terms for the same thing. No fewer 
than 200 slang terms are claimed to exist for 
"drunk" or "intoxicated", for example, under 
the weather , pixillated, soused , and stoned . An- 
other feature of slang is that it may be extremely 
short-lived, as the expressions kiddo, 23-skid- 
doo, natch , and how horrible can you get?, all 
familiar to past generations but practically un- 
known today. 

Abbreviations are a frequent source of slang 
and colloquialisms, for example, mike (micro- 
phone) and flu (influenza), and even of terms 
now standard, such as bus (omnibus) and wig 
(periwig). Abbreviations also lend themselves to 
local divergences, as the British fridge (refrigera- 
tor) or tellie (television). American English tends 
to borrow foreign prefixes and suffixes and use 
them in slang words, ultimately passing them on 
to British usage. Examples include the deroga- 
tory Yiddish schm -, schn -, schl -, as in schmo , 
schnook , and schlemiel (foolish persons), and 
the Russian Yiddish -nik as in beatnik (an un- 
conventional person) and even SFnik (a science 
fiction writer). 

In many countries a younger-generation slang 
exists that tends to be nationwide but is largely 
not understood by older people. Examples in 
the United States are pot (marijuana), pad 
(one's home), rumble (fight), to waste (to kill 
people), and to trash (to destroy things). Here 
slang borders on jargon. 

Geographical Expansion. At a period when 
innovations are accepted rapidly due to trans- 
portation and communications media, terms 
originating in one area easily spread to the point 
of becoming nationwide slang. Such wide- 
spread acceptance happened to tailgating (driv- 
ing too closely behind another vehicle) and piz- 
zazz (flamboyance). Similarly, cat (a sport), cool 
(aloof), Mr. Charley (white man), The Man (the 
law), and Uncle Tom (a meek Negro), all of 
which originated in the predominantly Black 
district of Harlem in New York City, have trav- 
eled far since their inception. 

Slang may pass from region to region in many 
ways. At present, its milder aspects are spread 
by the news media and the language of adver- 
tising, for example, coffee-er and macaroniest. 
The cant of the criminal classes is often turned 
into slang by novels and TV programs, as five 
grand ($5000), gat (revolver or pistol), to heist 
(to steal), getaway , stickup , and Big House (pen- 
itentiary). 
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Linguistic importance. Slang appears at all 
times and in all languages; Sanskrit, for example, 
used kapala ("dish") and Latin used testa 
("pot") in the sense of "head". At all historical 
periods also slang forms have gained accept- 
ance into the standard language. Slang terms 
brought into acceptable usage by the English 
playwright William Shakespeare include hub- 
bub , fretful, to bump , and to dwindle. Such 
forms as strenuous, clumsy, and educational 
were at one time condemned and avoided by 
the purists, linguists advocating strict adherence 
to correct usage. More modern terms, like to 
goof (to blunder), snafu (a mistake), behind the 
eight ball (in a losing position), and I've had it 
(I'm exhausted) are gaining acceptance today. 
Definitely here to stay and of significant value 
in man's communication system, slang remains 
under the watchful eye of modern linguists. 

M.P. 

SLATE, dense, fine-grained, fissile rock, 
formed by the metamorphism of shale or clay, 
or more rarely of igneous rocks. The process of 
metamorphism (see Geology: Petrology) results 
in consolidation of the original rock and in for- 
mation of new cleavage planes along which 
slate characteristically splits into thin, broad 
sheets. Many rocks that show "slaty cleavage" 
are by extension loosely called slate. True slate 
is hard and compact and does not undergo ap- 
preciable weathering. The basic minerals com- 
prising slate are quartz (q.v.) and muscovite, a 
kind of mica (q.v.); biotite, chlorite, and hema- 
tite (q.v.) are often present as accessory miner- 
als, and apatite, graphite, kaolin, magnetite, 
tourmaline, and zircon (qq.v.) may occur as 
minor accessory minerals. Slate is commonly 
bluish black or gray black in color, but red, 
green, purple, and variegated varieties are 
known. In the United States the most important 
slate quarries are in Pennsylvania, Vermont, 
New York, Maine, and Maryland. In Europe slate 
is quarried in Wales, France, and Germany. Slate 
is quarried usually in open pits and rarely in un- 
derground workings. The rock splits best when 
it is 'green" or freshly taken from the quarry. 
Slate is employed as a roofing material and for 
paving stones, flooring, blackboards, and writ- 
ing slates. A.M.B. 

SLATER, Samuel (1768— 1835), American cotton 
producer, born in Belper, England. At the age of 
fourteen he was apprenticed to the British in- 
ventor of cotton-spinning machinery Sir Richard 
Arkwright (q.v.); see also Spinning. Slater became 
highly knowledgeable in improved textile ma- 
chinery. When Great Britain, for monopolistic 
reasons, forbade textile workers from leaving 
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the country and the United States offered 
bounties for textile information, he emigrated in 
disguise to the U.S. He had memorized informa- 
tion on textile techniques and machine specifi- 
cations. In Providence, R.I., he began to build 
and operate Arkwright cotton machinery and, in 
1790, opened the first important spinning mill j n 
the U.S. in Pawtucket, R.l. He is hence recog- 
nized as founder of the cotton industry j n the 
U.S., and also as a pioneer of the factory system; 
see Factories and the Factory System. The Sunday 
school he established in 1796 for his workers 
was one of the first such programs in the US 
SLAUGHTERHOUSE CASES, term applied to 
post-Civil War legal cases in which a majority 
decision of the Supreme Court of the United 
States (q.v.) upheld State legislative and police 
rights, rather than plaintiffs' interests as U.S. cit- 
izens, despite the "due process" provisions of 
the earlier adopted Fourteenth Amendment of 
the Constitution of the United States (q.v.). The 
litigation grew out of State monopolistic meas- 
ures and subsequent unemployment, in Louisi- 
ana. Some hundred of suits were involved in the 
controversy, of which the one (Butchers' Benev- 
olent Association vs. Crescent City Livestock 
Landing and Slaughter-House Co.) ruled on by 
the Supreme Court represented a test case. 

In 1869 the legislature of the State of Louisi- 
ana monopolized, purportedly for public health 
reasons, the slaughtering business in the city of 
New Orleans in a single area under a single cor- 
poration. This action resulted in the loss of work 
for several thousand people employed by inde- 
pendent slaughterhouses. The butchers chal- 
lenged the constitutionality of the State law as a 
violation of the "privileges and immunities" 
guaranteed citizens by the Fourteenth Amend- 
ment. Crucial in the suits (The Slaughter-House 
Cases , 76 Wallace, 36) was the interpretation of 
the Amendment, which had been ratified in 
1868 to guard the rights not only of Negro freed- 
men but of all citizens and private businesses 
on a Federal basis. In 1873 the Supreme Court, 
by a vote of five to four, ruled against the com- 
plaint of the Butchers' Benevolent Association 
and did not invoke the Amendment; one of the 
dissenters was Chief Justice Salmon Portland 
Chase (q.v.). In rendering the controversial de- 
cision, Associate Justice Samuel Freeman Miller 
(1816-90) stated that the purpose of the Amend- 
ment was fundamentally to protect the rights of 
Negroes, not to arrogate to the Federal govern- 
ment the entire domain of civil rights in the sep- 
arate States; and thus that it did not apply to the 
economic deprivation in question, which was a 
matter of State, rather than citizenship. 
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The slaughterhouse cases are historically im- 
portant because they first posed the problem of 
defining State citizenship as against U.S. citi- 
zenship. The support that the ruling gave to 
State powers was short-lived, and the Four- 
teenth Amendment later gradually became a 
basis for broader Federal power in protecting 
the interests of private citizens. 

See Civil Rights and Civil Liberties; Due Process 
of Law. R.E.Bu. 

SLAVE COAST, geographical name for that 
section of the w. coast of Africa lying n. of the 
Gulf of Guinea along the Bight of Benin be- 
tween present-day Ghana and the mouths of 
the Niger R. It includes the coastal areas of pres- 
ent-day Togo, Dahomey, and Nigeria. The west- 
ern African slave trade formerly centered in the 
region; see Slavery. 

SLAVERY, social institution defined by law and 
custom as the most absolute and involuntary 
form of human servitude. The definitive charac- 
teristics of a slave are as follows: his labor or 
services are gotten through force; his physical 
being is regarded as the property of another 
man, his master; he is entirely subject to his 
master's or owner's will. Since earliest times the 
slave has been legally defined as a thing; there- 
fore, he could among other possibilities be 
bought, sold, traded, given as a gift, or pledged 
fora debt by his master, usually without any re- 
course to personal or legal objection or re- 
straint. Compare Peonage; Serfdom; White Slav- 
ery. 

The practice of slavery undoubtedly is prehis- 
toric, although its institutionalization probably 
first occurred in early historical times when agri- 
cultural advances made possible more highly or- 
ganized societies. Slaves were needed for vari- 
ous specialized functions in these societies and 
were obtained either through raids or conquests 
of other peoples or within the society itself, 
when men sold themselves or their family mem- 
bers to pay debts or were enslaved as punish- 
ment for crimes. 

Ancient Period. Slavery was an accepted fea- 
ture, often quite basic to the economy and soci- 
ety, of all ancient civilizations. The ancient 
Mesopotamian, Indian, and Chinese civiliza- 
tions employed slaves, either domestically in 
homes and shops or in gangs for large-scale 
construction or agriculture. The ancient Egyp- 
tians used slaves on a mass scale to build the 
royal palaces and monuments. The ancient He- 
brews (q.v.) also used slaves, but were required 
by religious law to free slaves of their own race 
at certain fixed times. In the more advanced civ- 
ilizations of pre-Columbian America, for exam- 


ple those of the Aztec, Inca, and Maya (qq.v.), 
slave labor was also utilized on a large scale in 
agriculture and warfare. 

In the Homeric epics (see Homer), slavery is 
the ordinary destiny of prisoners of war. The 
later Greek philosophers did not consider the 
condition of slavery as morally objectionable, 
although the Athenian philosopher Aristotle 
(q.v.) went so far as to suggest that faithful 
slaves might be freed in reward for loyal service. 
With few exceptions, slaves in ancient Greece 
were humanely treated. The Helots (q.v.) of 
Sparta, descendants of an earlier, conquered 
race of inhabitants who were forced to labor on 
large estates and to fight with the Spartan 
armies, were severely treated, however, mainly 
because they far outnumbered their dependent 
masters. More typically slaves were employed in 
domestic service, in trades, as laborers on coun- 
try estates, and as seamen and oarsmen. Where 
they were employed in private domestic service, 
it was not uncommon to find them on friendly 
terms with their masters. 

Roman slavery differed in several important 
particulars from that of ancient Greece. Roman 
masters had more power over their slaves in- 
cluding, by law, the power of life and death. 
Also, slavery was far more essential to the econ- 
omy and social system of Rome, especially after 
the empire, than it had been in Greece. Wealthy 
Romans, often maintaining large city and coun- 
try homes, depended on numerous slaves for 
the efficient operation of these households. Im- 
perial conquests and expansion eventually 
strained the native Roman manpower resources 
so that great numbers of foreign slaves had to 
be imported to fill agricultural labor needs. The 
chief way of acquiring slaves was through war; 
tens of thousands of captured prisoners of war 
were brought to Rome as slaves. Other sources 
of slaves were debtors, who sold themselves or 
members of their families into slavery, and per- 
sons convicted of serious crimes. Ultimately, 
Rome's dependence on slavery contributed sig- 
nificantly to her downfall. 

Slavery in the Middle Ages. The introduction 
of Christianity (q.v.), its adoption as the official 
religion of the Roman Empire, and its subse- 
quent spread over Europe and parts of the Mid- 
dle East during the Middle Ages tended to amel- 
iorate the conditions but did not eliminate the 
practice of slavery. After the fall of Rome, dur- 
ing the barbarian invasions that occurred at var- 
ious times between the 5th and 10th centuries, 
the ancient institution of slavery was trans- 
formed into the generally less binding system 
known as serfdom; see Feudalism. 
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In the South, slaves (center) were sold at public auc- 
tion until the Civil War ended slavery in the U.S. 

Library of Congress 

Islam (q.v.), established in the 7th century, 
recognized the institution of slavery from the 
beginning. The prophet Muhammad (q.v.) 
urged his followers to use slaves kindly, how- 
ever, and on the whole slaves owned by Mus- 
lims were comparatively well treated. Most of 
them were employed as domestic servants. 
Modem Period. The coastal exploration of Af- 
rica and the discovery of North and South 
America by Europeans in the 15th century, and 
the subsequent colonization of the Americas 
during the next three centuries provided the im- 
petus for the modern slave trade. Portugal, lack- 
ing in agricultural manpower, was the first mod- 
ern European nation to meet her labor needs by 
importing slaves. The Portuguese began the 
practice in 1444; by 1460, they were annually im- 
porting 700 to 800 slaves to Portugal from trad- 
ing posts and forts established on the African 
coast. These were Negroes captured from west- 
ern Africa. Spain soon followed, but for more 
than a century, Portugal virtually monopolized 
the African traffic. Throughout the 15th century 
Arab traders in northern Africa shipped Negroes 


taken from central Africa to markets in Arabia, 
Persia, and India. 

In tropical Latin America during the 16th cen- 
tury, Spanish colonists first forced the native In- 
dian populations to work the land. The Indians, 
however, could not survive under conditions of 
slavery and were nearly exterminated. Negroes 
from Africa were then brought to the Spanish 
colonies, chiefly because it was believed that 
they could endure forced labor in the generally 
more enervating Caribbean and mainland Latin 
American climates. 

England entered the slave trade in the latter 
half of the 16th century, contesting the right to 
supply the Spanish colonies held until then by 
Portugal. France, Holland, Denmark, and the 
American colonies themselves subsequently en- 
tered the trade as competitors. In 1713 the ex- 
clusive right to supply the Spanish colonies was 
granted to the British South Sea Company (q.v.). 

In North America the first Negroes landed at 
Jamestown (q.v.) in 1619. Brought by early Eng- 
lish privateers, they were not reduced to slavery, 
but to limited servitude, a legalized status of In- 
dian, white, and Negro servants preceding slav- 
ery in most, if not all, of the English colonies in 
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the New World. The number of slaves imported 
was small at first and there was little need for 
definition of their legal status. Statutory recog- 
nition of slavery, however, occurred in Massa- 
chusetts in 1641, in Connecticut in 1650, and in 
Virginia in 1661; these statutes dealt mainly with 
fugitive slaves. 

With the .development of the plantation sys- 
tem in the Southern colonies in the latter half of 
the 17th century, the number of Negroes im- 
ported as agricultural slave laborers increased 
greatly, and several Northern coastal cities be- 
came centers of the slave traffic. Generally, in 
the Northern colonies, slaves were used as do- 
mestics and in trade; in the Middle Atlantic 
colonies they were used more in agriculture; 
and in the Southern colonies, where plantation 
agriculture was the chief occupation, almost all 
slaves were used to work the plantations. 

As Negroes became an increasingly important 
element in the English colonies in America, par- 
ticularly in the South where they were funda- 
mental to the economy and society, the laws af- 
fecting them were modified. By the time of the 
American Revolution, they were no longer in- 
dentured servants but slaves in the fullest sense 
of the term; and laws defining their legal, politi- 
cal, and social status with respect to their mas- 
ters were quite specific regarding these matters. 

Contrary to what is commonly believed, 
slaves did have some legal rights, such as sup- 
port in age or sickness, a right to limited reli- 
gious instruction, and the right to bring suit and 
give evidence in special cases. Custom gave nu- 
merous rights also, such as private property, 
marriage, free time, contractual ability, and to 
females domestic or lighter plantation labor, 
which, however, the master was not bound to 
respect. Barbarities such as mutilation, brand- 
ing, chaining, and murder were regulated or 
prohibited by law, but instances of cruelty were 
common before the 19th century. 

Abolition of Slavery. The United States of 
America and Great Britain both abolished the 
slave trade in 1807. Denmark, however, had 
been the first to abolish the trade, in 1792. At 
the Congress of Vienna in 1814, Great Britain ex- 
erted her influence to induce other foreign 
powers to adopt a similar policy, and eventually 
nearly all the states of Europe passed laws or en- 
tered into treaties prohibiting the traffic. The 
Ashburton Treaty of 1842, between Great Britain 
and the U.S., provided for the maintenance by 
each country of a squadron on the African coast 
to enforce prohibition of the trade; and in 1845 
a joint cooperation of the naval forces of Eng- 
land and France was substituted for the mutual 


right of search. The limitation of supply of Ne- 
groes led, among other ameliorating results, to a 
greater attention on the part of the masters to 
the condition of their slaves. 

The French emancipated their slaves in 1848. 
The Dutch slaves had freedom conferred on 
them in 1863. Most of the new republics of 
South America provided for the emancipation 
of slaves at the time of their establishment. In 
Brazil slavery was not abolished until 1888. 
Slavery in the United States. The history of 
Negro slavery in the U.S. is partly dealt with 
under Negroes in the United States. The steps that 
hindered or prepared the way for its final aboli- 
tion, 1863-65, are part of the history of the U.S., 
and are dealt with in such special articles as Ab- 
olitionists; Brown, John; Garrison, William 
Lloyd; Lincoln, Abraham; Missouri Compromise. It 
may be noted that in 1800 there were in the U.S. 
893,602 slaves, of which only 36,505 were in 
Northern States; and that Vermont, Pennsylva- 
nia, Massachusetts, Rhode Island, Connecticut, 
New York, and New Jersey provided for the 
emancipation of their slaves before 1804, most 
of them by gradual measures. The 3,953,760 
slaves at the census of 1860 were in what were 
known as the Southern States. 

Eminent statesmen from the earliest period of 
the national existence, for example George 
Washington, Benjamin Franklin, Thomas Jeffer- 
son, James Madison, John Jay, and Alexander 
Hamilton (qq.v.), regarded slavery as evil and in- 
consistent with the principles of the Declara- 
tion of Independence. The Society of Friends 
uniformly opposed slavery, and agitated against 
it; see Friends, Society of. The Presbyterian 
Church made several formal declarations 
against it between 1787 and 1836; see Presbyteri- 
anism: Presbyterianism in America . The Method- 
ist Episcopal Church always cherished strong 
antislavery views, but in 1844, when one of its 
bishops was suspended for refusing to emanci- 
pate slaves he had inherited through his wife, a 
secession took place and the Methodist Episco- 
pal Church, South was formed; see Methodist 
Church, The. Individuals and groups of persons 
of almost all sects were found defending slav- 
ery. On the whole, antislavery views grew stead- 
ily; but many of those who personally held 
strong antislavery opinions hesitated to join ac- 
tively in abolitionist agitation, unwilling to in- 
vade what many of their fellow citizens held to 
be their indisputable rights. To this halting atti- 
tude the Civil War put an end. 

Slavery in the 20th Century. An important 
achievement in the struggle against slavery was 
the adoption of the Internationa! Slavery Con- 
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vention in 1926 by the League of Nations (q.v.). 
This convention provided for the suppression 
and prohibition of the slave trade and complete 
abolition of slavery in ail forms. The convictions 
embodied in the convention were reaffirmed by 
the Universal Declaration of Human Rights, 
adopted by the United Nations (U.N.) in 1948. 

In 1951 a U.N. committee on slavery reported 
that the practice of slavery was declining rap- 
idly, with only a vestige of slavery remaining in 
a few backward areas of the world. Neverthe- 
less, the committee found that forms of servi- 
tude similar to slavery affected a large number 
of people. These types of servitude include 
forms of serfdom and peonage, various abuses 
arising from the adoption of children, and the 
transfer in marriage of women without their 
consent. At the recommendation of the com- 
mittee a conference representing fifty-one na- 
tions was held in Geneva, Switzerland, in 1956. 
The conference adopted a Supplementary Con- 
vention on the Abolition of Slavery, the Slave 
Trade, and Institutions and Practices Similar to 
Slavery to supplement the convention of 1926. 
The new convention condemns forms of servi- 
tude similar to slavery and provides for penal 
sanctions against the slave trade. Any disputes 
relating to the convention are to be referred to 
the International Court of Justice (q.v.). 

SLAVE TRADE. See Slavery; Negroes in the 
United States: History. 

SLAVIC LANGUAGES or SLAVONIC LAN- 
GUAGES, branch of the Eastern or Satem divi- 
sion of the Indo-European family of languages 
(see Indo-European Languages), spoken princi- 
pally by the Bulgarians, Czechs, Poles, Russians, 
and Yugoslavs. See Bulgarian Language; Czech 
Language; Polish Language; Russian Language; 
Serbo-Croatian. 

SLAVONIA. See Croatia. 

SLAVS, people living in eastern, southeastern, 
and central Europe and speaking one of the lan- 
guages belonging to the Slavic branch of the 
Indo-European language family; see Indo-Euro- 
pean Languages. The Slavs are usually divided 
into three linguistic groups. The eastern Slavs 
speak Belorussian, Russian, or Ukrainian; the 
western Slavs speak Czech, Polish, or Slovak, 
and the southern Slavs speak Bulgarian, Mace- 
donian, Serbo-Croatian or Slovene. 

Today Slavs comprise the predominant popu- 
lation of Bulgaria, Czechoslovakia, Poland, the 
Soviet Union, and Yugoslavia. The territory oc- 
cupied by Slavs before the Christian era appears 
to have been the region of the Carpathian Mts. 
By the 6th century the Slavs had spread into the 
Balkan Peninsula, the Byzantine Empire, and 


Germany. From the 8th century on the Germans 
Magyars, Tatars, and Turks pressed back the 
Slavs, and in the course of centuries many Slavic 
peoples lost their independence. By the 19th 
century only the Russians were independent 

In religion the western Slavs and Croats and 
Slovenes are traditionally Roman Catholics 
while the southern Slavs, excepting the Croats 
and Slovenes, and the eastern Slavs are tradi- 
tionally Eastern Orthodox. 

SLEEP, recurrent physiological state of man 
and other animals, particularly vertebrates, char- 
acterized by the loss of consciousness and a 
very marked slowing of the various functions of 
the mind and body. Periods of sleep are neces- 
sary for the preservation of life and during such 
periods the body apparently recuperates from 
the effect of waking activity. 

Many theories have been advanced to explain 
the physiological causes of sleep. One theory 
proposes that sleep is caused by the accumula- 
tion in the body of what are commonly called 
fatigue toxins, that is, poisonous substances 
which produce a feeling of great tiredness in 
the individual. Experimental evidence from the 
study of Siamese twins, however, suggests that 
the explanation cannot be so simple. Another 
theory proposes that sleep is regulated by a 
sleep center located at the base of the brain 
(q.v.) in the hypothalamus. Indeed, experimen- 
tal evidence indicates that this center, together 
with another slightly forward in the hypothala- 
mus, may be important regulators of transitions 
between sleep and wakefulness. Little is known, 
however, about the physiological processes 
which activate these centers. 

Several important body changes occur during 
sleep. One of the most typical is a diminution in 
respiration. The rate of breathing is slowed and 
breathing is shallower than during wakefulness; 
circulatory activity is lessened and the heartbeat 
is markedly slowed. Other changes include low- 
ering of the body temperature; relaxation of 
both the striated, voluntary skeletal muscles and 
the smooth, involuntary visceral muscles; and 
alterations of patterns of electrical activity in the 
brain. Although the muscles are relaxed during 
sleep, they are not all relaxed at the same time, 
and a certain amount of activity and movement 
occurs. Studies have shown that the average 
sleeper changes his position about once every 
seventeen minutes during his sleeping period. 

In recent years, physiologists have used evi- 
dence from the electroencephalograph (E.E.G.), 
an instrument used for recording brain waves, 
to study the electrical activity of the brain dur- 
ing sleep. The E.E.G. shows four recognizable 
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stages of steep, each with a characteristic brain 
wave pattern. Throughout the night, the indi- 
vidual moves back and forth from one stage to 
another. The most interesting stage is the one 
associated with the occurrence of rapid eye 
movements, known as REMS. It is only during 
this stage that dreaming occurs. REM sleep is 
characterized by a high degree of electrical ac- 
tivity in the brain together with an unusually re- 
laxed state of the musculature. See Dreaming. 

The amount of sleep necessary varies accord- 
ing to the individual and his age, decreasing as 
he grows older. Insomnia, or the inability to 
sleep, is often the result of emotional difficul- 
ties, particularly of anxiety. Although coffee and 
the drug caffeine (qq.v.), which is its active 
principle, are popularly supposed to inhibit or 
prevent sleep, experiments indicate that their 
sleep-inhibiting effects are exaggerated. Som- 
nambulism (q.v.), or sleepwalking, and sorrmilo- 
quy, or talking in one's sleep, are common oc- 
currences in childhood; when present in adults, 
these phenomena are considered to be of 
greater seriousness. D.Ka. 

SLEEPING SICKNESS, or AFRICAN TRYPANO- 
SOMIASIS, endemic and sometimes epidemic 
chronic disease caused by a blood parasite. 
Trypanosoma , of which there are three forms of 
varying virulence. Both wild and domestic ani- 
mals, in whom the disease is called Nagana, are 
the reservoirs of the trypanosome which is car- 
ried from animal to animal and from animal to 
man. In epidemics, it is carried from man to man 
by the several varieties of the feeding tsetse fly, 
Clossina; see Tsetse. Tsetse flies flourish only in 
Africa and within a narrow range of tempera- 
ture, humidity and flora. The flies bite pain- 
lessly, inject trypanosomes, and thus begins an 
incubation period of several months. The subse- 
quent septicemic, or blood-poisoning stage, 
may last for many months and is characterized 
by headache and lymph node swelling; see 
Lymph. After this comes the neurotropic stage, 
affecting nerve tissue, with eventual loss of ap- 
petite, malnutrition, severe motor changes of 
the central nervous system ( see Nervous System), 
somnolence, and ultimately death. These differ- 
ent stages can take up as short an interval as six 
months. Treatment of sleeping sickness is inef- 
fective. Prevention depends on environmental 
control, particularly clearing away brush, and 
chemoprophylaxis; see Chemotherapy. Encepha- 
litis (q.v.) from varying causes is also referred to 
popularly as sleeping sickness. 

See also Encephalomyelitis, Equine. D.S.T. 
SLEEPY HOLLOW, valley in New York, in 
Westchester Co., at North Tarrytown. Crossed 


by a small stream called the Pocantsco R., the 
valley is famous as the scene of "The Legend of 
Sleepy Hollow" by the American writer Wash- 
ington Irving (q.v.). Sleepy Hollow contains an 
old Dutch church, dating from 1697; Irving is 
buried in the churchyard. 

SLEET, form of precipitation consisting of fro- 
zen rain. Particles of sleet are formed in cold 
weather when rain enters a layer of very cold air 
close to the ground, and freezes. Frequently, 
however, not all the rain freezes before reach- 
ing the ground, and some of the drops may be 
cooled considerably below the freezing temper- 
ature without freezing at all. Sleet is usually ac- 
companied by freezing rain. When such rain 
falls on cold telephone wires or tree branches, it 
forms a coating of ice that is called glaze. See 
Hail. 

SLIDELL, John (1793-1871), American politi- 
cian and diplomat, born in New York City, and 
educated at Columbia College (now Columbia 
University). In 1819 he moved to New Orleans, 
La., where he practiced law and embarked on a 
political career. In 1853 he became a United 
States Senator but resigned his seat in January, 
1861, when Louisiana seceded from the Union. 
Later that year, after the outbreak of the Civil 
War (see Civil War, The American), he was ap- 
pointed commissioner to France of the Confed- 
erate States of America (q.v.). Slidell sailed for 
Paris on the British mail steamer Trent, together 
with the Confederate commissioner to Great 
Britain James Murray Mason (1798-1871), who 
was enroute to London. Their ship was stopped 
at sea on Nov. 8, 1861, by the U.S. warship San 
Jacinto , commanded by the Union naval captain 
Charles Wilkes (q.v.). The Confederate envoys 
were arrested and confined in Fort Warren, Bos- 
ton. When Great Britain threatened to declare 
war over the incident, the commissioners were 
allowed to sail for England on Jan. 1, 1862; see 
Trent Affair. Slidell's mission, which was to gain 
French recognition of the Confederacy, failed, 
however. After the war, he remained in Europe. 
SLIDE RULE, mechanical device used largely 
by engineers and scientists for rapid and ap- 
proximate multiplication, division, extraction of 
roots, raising to powers and other simple com- 
putations. The principle of the slide rule is the 
translation of all of these computations to 
equivalent additions or subtractions which can 
be carried out on a set of scales sliding over 
each other. Thus two uniformly graduated 
marked scales can be used for addition or sub- 
traction as shown on Fig. 1 for 2 + 4 = 6. If 2 
and 3 are to be multiplied, it follows from the 
definition of logarithms (q.v.) that log 2 + log 3 
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= log 6. Accordingly, a scale which is laid out 
logarithmically (Fig. 2) can be used to add (or 
subtract) logarithms and therefore to multiply or 
divide. Powers or roots (fractional powers) can 
be represented on a set of scales by a further ex- 
tension of logarithms. Thus 4 2 = 16 becomes 2 
X log 4 — log 16. If the logarithm is taken once 
more log 2 + log (log 4) = log (log 16). Thus the 
combination of the normal (logarithmic) slide- 
rule scale with a so-called log-log scale leads to 
the evaluation of powers and roots. Other 
scales, such as for sine, cosine, tangent, loga- 
rithm and for calculations involving it are also 
found on the usual rectilinear slide rule. This 
consists of an upper and lower fixed part with 
various imprinted scales and a movable center 
slide on which further scales are given (see Fig. 
3). A glass runner or cursor with a finely en- 
graved vertical line is provided for easier align- 
ment of the scales. 

The computational accuracy possible de- 
pends on the size of the slide rule and on the 
care with which the scales are printed. The 
commonly used 10-in. slide rule permits multi- 
plications and divisions to be made with an ac- 
curacy of about 1/10th percent, which suffices 
for many engineering calculations. Both the rec- 


tilinear and the less commonly used circular 
slide rule were invented by the English mathe- 
matician William Oughtred (1574-1660) shortly 
after the discovery of logarithms. Various spe- 
cial slide rules have been devised for the solu- 
tion of widely applicable engineering formulas, 
or for business calculations, such as the deter- 
mination of interest, compound interest accu- 
mulation, and depreciation. See also Computer; 
Trigonometry. F.La. 

SLIGO, maritime county of the Republic of 
Ireland, in Connaught Province, and bounded 
on the n. by the Atlantic Ocean and the Bay of 
Donegal. The coastline is indented with numer- 
ous bays and the interior is mountainous. The 
navigable rivers are the Moy, the Owenmore, 
and the Garrogue. The picturesque loughs 
Arrow and Gill are in this county. The chief oc- 
cupations are farming and livestock raising. 
Coal, lead, and zinc are mined and some fishing 
is carried on. The county town is Sligo. Area, 694 
sq.mi.; pop. (1971) 50,275. 

SLIME MOLD. See Myxomycota. 

SLING, device often used in the past as a 
weapon to discharge a stone or other heavy 
object with great force at a target. It usually 
consisted of two cords attached to a piece of 
leather on which the missile was placed. The at- 
tacker whirled the weapon above his head, im- 
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parting centrifugal force to it, before discharg- 
ing the missile at the target. The Biblical 
Philistine giant Goliath (q.v.) was slain by a 
stone hurled from a sling by the young David. 
This weapon was used effectively in battle by 
the Greeks and Romans and continued in use 
until the Middle Ages, when the use of catapult 
(q.v.) and ball ista became widespread against 
fortifications; see Fortification and Siegecraft. 
SLOAN, John (1871-1951), American painter 
and etcher, born in Lock Haven, Pa., and edu- 
cated at the Pennsylvania Academy of Fine Arts. 
He worked as an illustrator for newspapers and 
periodicals in Philadelphia and New York City 
and was an instructor at the Art Students League 
in New York City from 1914 to 1938, except for 
the year 1930-31, when he served as its presi- 
dent. Sloan was one of a group of outstanding 
American artists known as The Eight and also 
derisively as the Ashcan school because its 
members painted ruthlessly realistic scenes of 
city life. Sloan's paintings in the style of this 
school are especially noted for the vivid charac- 
terizations of people. He also painted scenes of 
American Indian life in New Mexico and nu- 
merous portraits and nudes. Among Sloan's 
best-known paintings are "McSorley's Bar" (be- 
fore 1905, Detroit Institute of Arts) and "Back- 
yards, Greenwich Village" (1914, Whitney Mu- 
seum of American Art, New York City). He is the 
author of Cist of Art (1939). See American 
Painting: 20th Century. 

SLOAN FOUNDATION, ALFRED P v associa- 
tion established in 1934 by the American indus- 
trialist Alfred P. Sloan, Jr. (1875-1966) for general 
philanthropic purposes. Grants helped to estab- 
lish the Sloan-Kettering Institute for Cancer Re- 
search in New York City and the Alfred P. Sloan 
School of Management at Massachusetts Insti- 
tute of Technology (q.v.). Present interests are 
in science and technology, with a limited medi- 
cal interest in cancer research; education, prin- 
cipally higher education; management; expand- 
ing professional opportunities for minorities; 
and related problems of society. In 1970 author- 
ized grants and other expenses totaled 
$16,879,039, and the market value of assets was 
$318,856,804. 

SLOE, or BLACKTHORN or SLOE THORN, a 
Eurasian shrub, Prunus spinosa, of the family 
Rosaceae, believed by some botanists to be the 
original species of some of the cultivated plums. 
It is generally a much branched spiny shrub 4 to 
10 ft. high, or sometimes a small tree of 15 to 20 
ft., with small snow-white flowers which appear 
before the leaves. The fruit is used for making 
preserves, brandy, and gin. 


SLOOP, in modern usage, sailing vessel rigged 
with a single mast (q.v.) and carrying a single jib 
and mainsail. No universal distinction is made 
between a sloop and a cutter, although in gen- 
eral a cutter has its single mast placed further aft 
than that of a sloop and has a fore staysail as 
well as a jib forward of the mast. Sloops are usu- 
ally Marconi-rigged; the vessels have a tall pole 
mast and a short boom. Almost all small modern 
yachts under about 30 ft. in length are sSoop- 
rigged. In the days of naval sailing vessels, the 
term sloop referred to a full-rigged ship which 
was somewhat smaller in size than a frigate. The 
term is also applied to various types of powered 
naval vessels. For further information on the 
sails and rigs mentioned above, see Sail. 

SLOTH, common name applied to any of sev- 
eral arboreal mammals belonging to the order 
Edentata; the animals inhabit the tropical forests 
of South and Central America. They are divided 
into two groups: the three-toed sloths of the 
genus Bradypus , among which is the ai, B. trid- 
actylus; and the two-toed sloths of the genus 
Choloepus, among which is the unau, C. hoff- 
manni. Sloths are usually about the size of a 
small dog. The flat, short head has large eyes, a 
snub nose, and rudimentary ears. The entire 
body is covered with grayish-brown, short hair. 
The tail is small in Bradypus and absent in Cho- 
foepus. 

Sloths are relatively long-lived, sometimes liv- 
ing longer than ten years. They spend their en- 
tire existence hanging suspended from the 


Three-toed sloth , Bradypus tridactylus 
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boughs of tree, with the legs and face turned 
upward and the back downward. The limbs are 
long and well developed, and terminate in long, 
curved claws which hook over and grasp the 
supporting bough. The forelimbs are longer, 
better developed, and more mobile than the 
hindlimbs. The animal moves by advancing one 
limb at a time in slow, deliberate fashion. Sloths 
rarely, if ever, descend to the ground voluntar- 
ily, and when placed on the ground they lie on 
their backs or crawl with the greatest difficulty. 

The sloth sleeps during the day, curled up 
with the feet drawn close together and the head 
placed between the forelimbs. In this position 
the animal resembles a stump of a bough, and is 
relatively well camouflaged from the assault of 
natural enemies such as the jaguar (q.v.). An en- 
crustation of green alga, which forms in the hair 
of some species and makes them indistinguisha- 
ble from the surrounding foliage and moss, af- 
fords additional protection. The animal is habit- 
ually silent but sometimes utters a low, plaintive 
call. It feeds chiefly on foliage and shoots, 
which are pulled within reach of the mouth 
with typical slow movements. Each year the 
female produces a single offspring, which clings 
to the mother until it can take care of itself. 
SLOUGH, Great Britain, municipal borough of 
Buckinghamshire, England, about 20 miles w. of 
London. After World War I the borough under- 
went rapid industrial growth and now is a cen- 
ter of light industry. The chief manufactures in- 
clude aircraft parts, asbestos products, 

chemicals, and leather goods. Here the German- 
born astronomer Sir William Herschel (see 
under Herschel) erected his great telescope 
(q.v.). Pop (1971) 86,757. 

SLOVAKIA, former province of Czechoslova- 
kia, in the n.w. central part of the country. The 
province was abolished on Jan. 1, 1949, and in 
1960 comprised the regions of Stredoslovensky, 
Vychodoslovensky, and Zapadoslovensky. The 
city of Bratislava (q.v.) is the former provincial 
administrative center. Before World War I Slo- 
vak people formed a national group, living 
chiefly in the n.w. portions of the former king- 
dom of Hungary. Under Hungarian rule and, 
later, that of the Austro-Hungarian Empire, the 
Slovaks were continually oppressed. After the 
collapse of Austria-Hungary, the Slovak National 
Council, on Oct. 30, 1918, declared its intention 
of uniting politically with the Czechs. National- 
istic aspirations of certain Slovak groups, how- 
ever, persisted. On March 14, 1939, with the aid 
of Germany, the Slovak Diet proclaimed Slo- 
vakia an autonomous republic, and signed a 
military treaty with Germany. During World 


War II, however, Slovakia was considered to be 
under German occupation. The state was dis- 
solved in April, 1945, when it was liberated from 
German domination by Soviet and United States 
armies. 

SLOVAKS, west Slavic people, closely akin to 
the Czechs, inhabiting the former province of 
Slovakia, Czechoslovakia. Their language, Slo- 
vak, is one of the official languages of Czecho- 
slovakia. The Slovaks first inhabited Slovakia 
about the 5th century. The region was under 
Hungarian domination from the 10th century 
until 1918, when Slovak nationalism resulted in 
the joining of Slovakia with the Czech lands to 
form Czechoslovakia; see Czechoslovakia: His- 
tory. The Slovaks number more than 4,000,000. 
See also Czech Language; Slavs. 

SLOVENES or SLOVENIANS, south Slavic peo- 
ple living mainly in the republic of Slovenia, Yu- 
goslavia; see Slavs. Their language, Slovene, is 
one of the official languages of Yugoslavia. The 
Slovenes first inhabited Slovenia about the 6th 
century. In 1918, after centuries of subjugation 
by neighboring countries, they joined with the 
Serbs and the Croats to form Yugoslavia; see 
Croatia; Serbia. The present-day republic of Slo- 
venia was established in 1946. 

SLOVENIA (Slovene Slovenija), constituent re- 
public of Yugoslavia, bounded on the n. by Aus- 
tria, on the n.e. by Hungary, on the s.E. and s. by 
Croatia, and on the w. by Italy and the Adriatic 
Sea. Most of Slovenia lies within the Karst (It. 
Carso ) plateau and the Julian Alps; Mt. Triglav 
(9393 ft.) is the highest point. Drainage, con- 
trolled by extensive forests, is provided by the 
Drava, Sava, and Mur rivers. Most of the people 
are Roman Catholic Slovenes. The Slovene lan- 
guage is closely related to Serbo-Croatian (q.v.) 
and has many dialects. Although Slovenia is the 
most urbanized Yugoslav republic, the only im- 
portant cities are Ljubljana, the capital, and 
Maribor (formerly Marburg). Area, 7819 sq.mi.; 
pop. (1971) 1,697,499. 

The most important economic activities in 
Slovenia are farming, dairying, and livestock 
raising. The main crops are cereals, potatoes, 
grapes, and tobacco. Among the main industries 
are iron- and steelworks, coal mining, lum- 
bering, tobacco processing, and the manufac- 
turing of glass, paper, and chemicals. Slovenia is 
also the winter tourist and sports center of Yu- 
goslavia. 

History. Under the Roman Empire, Slovenia 
was part of the provinces of Pannonia (q.v.) and 
Noricum. During the 6th century a.d., the region 
was invaded by the Mongolian Avars (q.v.) and 
later by Slavs who threw off Avar domination. A 
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period of intermittent domination by Bavaria 
ensued, with conversion of most of the people 
to Roman Catholicism. Late in the 8th century, 
the region became part of the Frankish Empire. 
In the 10th century it was reorganized as the 
duchy of Carantania by Otto I, Holy Roman Em- 
peror (see under Otto). During the 13th and 
14th centuries, most of the Slovenes came under 
Hapsburg (q.v.) rule from Austria, and were sub- 
jected to the Germanizing of the upper orders 
of society. Until 1918, all Slovenes except for a 
minority included in the republic of Venice 
liVved in the Austrian crown-lands of Carinthia, 
Carmola, and Styria (qq.v.). From 1809 to 1814, 
however, during the Napoleonic Wars (q.v,), the 
region was part of the Illyrian Provinces, taken 
from Austria by France. This brief period of lib- 
eral rule fostered an enduring Slovenian and 
South Slav nationalism that triumphed at the 
close of World War I, in 1918, with the forma- 
tion of the Kingdom of Serbs,. Croats, and Slov- 
enes; see Yugoslavia: History. In 1941, during 
World War II, the territory was divided among 
Germany, Italy, and Hungary. In spite of forced 
transfers of populations during the war, since 
1945 most Slovenes have lived in the Slovenia 
Republic, which in 1947 also acquired Slove- 
nian-speaking districts on the Adriatic Sea from 
Italy. Minorities of Slovenes still live in Austria 
and Hungary; many Americans are of Slovenian 
descent. 

SLUG, terrestrial pulmonate gastropod or snail 
(q.v.), in which the shell is represented by an in- 
ternal horny plate overlying the respiratory cav- 
ity. The slugs are chiefly of two families, Limac- 
idae and Arionidae, and most commonly are of 
the genus Limax. They are vegetable eaters and 
often ascend trees in search of food and then let 
themselves down by means of a mucous thread, 
spun from a gland opening on the anterior edge 
of the foot. They may do extensive damage to 
cultivated plants, and are particularly damaging 
in greenhouses and truck gardens. The great 
gray slug, sometimes 4 in. long, is a European 
species, introduced into and now common in 
eastern North America. A native American slug, 
which is very common in the United States, is 
Limax campestris , a small species of slug less 
than 1 in. long. See Gastropoda. 

SLUTER, Claus (d. 1406), Dutch sculptor, born 
probably in Haarlem. After 1389 he was em- 
ployed by Philip the Bold (q.v.), Duke of Bur- 
gundy. For him Sluter executed his famous 
"Well of Moses" (1395-1403) at the Carthusian 
monastery of Champmol in Dijon, Burgundy 
(now part of France). The work, which is still at 
the monastery, is a hexagonal pedestal with life- 


sized figures of six Old Testament Prophets and 
patriarchs. Another masterpiece by Sluter, 
which is in the Dijon Museum, is the tomb 
(1404-06) of Philip the Bold, in black and white 
marble. One of the founders of the Burgundian 
school of art, Sluter sought to portray character 
realistically rather than to achieve a lyrical 
beauty. He is noted especially for his treatment 
of drapery and for the intense facial expressions 
of his figures. 

SMALL ARMS, firearms that may be both car- 
ried and discharged by one man, as opposed to 
artillery weapons; see Artillery. By extension, 
the automatic weapons that developed from 
such firearms are also called small arms; ma- 
chine guns using the same ammunition as mili- 
tary rifles, as well as the larger caliber machine 
guns, are classified as small arms. Because the 
dividing line between small arms and artillery 
weapons is so vague, the various national mili- 
tary services have set arbitrary maximums on the 
caliber of the weapons to be regarded as small 
arms. These limits have been changed from time 
to time. Small arms are not subject to precise 
definition, but the term usually includes rifles, 
handguns (pistols and revolvers), shotguns, sub- 
machine guns, and machine guns. 

HISTORY 

The first small arms were developed as minia- 
ture models of early artillery weapons, and were 
at first called hand cannons; see Cannon. 
Firelocks. In the first quarter of the 14th cen- 
tury the firelock was developed, a simple, 
smooth-bore tube of iron, closed at the breech 
end except for a touchhole, and set into a 
rounded piece of wood for holding under the 
arm. The tube was loaded with powder (see 
Gunpowder) and shot, and then fired by insert- 
ing a heated wire into the touchhole. Later 
models had a saucerlike depression, called a 
flashpan, in the barrel at the outer end of the 
touchhole; a small charge of powder was placed 
in the flashpan and fired by applying a so-called 
slow match (see Match). The slow match, con- 
sisting of a piece of cord soaked in a solution of 
potassium nitrate and then dried, smoldered 
without flaming or becoming extinguished. The 
charge of powder in the flashpan was difficult 
to ignite, was frequently affected by moisture in 
the atmosphere, and required repriming just be- 
fore use to ensure against misfires. See Fuze. 
Matchlocks. About the middle of the 15th 
century a type of musket called the matchlock 
was introduced. This weapon was essentially 
the same as the firelock, except that the slow 
match was damped in the top of a device called 
a serpentine, an S-shaped piece of metal piv- 
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oted in the center. Pulling with one finger on 
the bottom of the serpentine, as on a trigger, 
moved the top with the attached slow match 
into the priming pan, which contained the fir- 
ing charge of gunpowder. Because only one fin- 
ger was needed to fire the weapon, the match- 
lock left both hands free to hold and aim the 
firearm. A refinement in the shape of the stock 
of the matchlock to permit firing from the 
shoulder produced the harquebus. 

Wheel Locks. About 1515 an improvement in 
the firing mechanism of small arms, called the 
wheel lock, was invented. It consisted of a 
spring-driven wheel, which when released by a 
trigger mechanism, rotated a hardened steel rim 
against a lump of iron pyrites, throwing a 
shower of sparks into the powder in the priming 
pan and thus firing the weapon. About the same 
time gunsmiths introduced the principle of 
rifled barrels; see Rifle. 

The wheel lock was too complicated and ex- 
pensive for general acceptance; early in the 17th 
century, the snaphance was invented. This type 
of lock consisted of a hammer powered by a 
trigger spring and bearing a piece of flint (q.v.); 
when the trigger was pulled, the hammer struck 
the flint against a serrated steel striker plate lo- 
cated above the priming pan and thus produced 
a shower of sparks. 

The final development of the flint-ignition 
firearm was the flintlock. It resembled the 
snaphance, except that the striker plate was L- 
shaped; the bottom limb of the L was used as a 
cover for the priming pan, to protect the pow- 
der from the elements until the upper limb was 
struck by the flint of the hammer. This action 
produced a shower of sparks when the powder 
in the pan was uncovered. 

Flintlocks. The flintlock was the prevailing 
type of small-arms weapon for both shoulder 
guns and handguns from the end of the 17th 
century to the middle of the 19th century. 
Smoothbore flintlock muskets were the primary 
military weapon for infantry in the armies of the 
major European powers. In 1807 the British cler- 
gyman and inventor Alexander John Forsyth 
(1769-1843) invented the percussion-ignition 
system, making possible the development of 
successful breech-loading firearms, that is, fire- 
arms loaded through the rear of the barrel rather 
than through the muzzle. Many early 19th-cen- 
tury breechloaders used a cartridge containing 
only powder and ball; the weapon was usually 
equipped with a nipple holding a percussion 
cap that was fired by the impact of the hammer, 
or striker, when released by the trigger. In the 
1850's the self-contained center-fire cartridges 


came into use. Their design, with one-piece 
case, is essentially identical to modern center- 
fire types. 

MODERN DEVELOPMENTS 
In the 19th century, the design of small arms 
was revolutionized by the development of suc- 
cessful repeating rifles and the invention by the 
French chemist Paul Marie Eugene Vieille 
(1854-1934) of smokeless rifle powder, consist- 
ing of a colloided nitrocellulose in grains of 
controlled size and shape; see Explosives. Smoke- 
less powder, which permits the control of 
chamber pressures by variation in the size and 
form of the powder grains, allowed the devel- 
opment of increased muzzle velocities and im- 
proved ballistic qualities. High muzzle velocities 
necessitated the use of the jacketed bullet to 
prevent stripping of the bullet by the rifling; this 
bullet became standard in all rifled military 
small arms, and finally became required by in- 
ternational law. In 1888 the British army adopted 
the 0.303 caliber Lee-Metford repeating rifle, 
which was superseded by the Lee-Enfield. The 
United States Army used the 0.30 caliber Krag- 
Jorgensen rifle during the Spanish-American 
War, and later, in 1903, adopted the Springfield 
rifle, model 1903. 

Repeating Weapons. The magazine rifles 
adopted by the armies of the great powers for 
military use were all bolt-operated; that is, they 
required manual operation of the bolt mecha- 
nism to extract the empty cartridge case and to 
insert a fresh cartridge from the magazine. Dur- 
ing the early 20th century, preceding World War 
I, rifles were invented that used the forces of re- 
coil or the pressure of the propellant gases to 
operate the reloading mechanism. Some of 
these improved weapons, fed with continuous 
belts of cartridges, were called machine guns, 
others, fed from large clips of cartridges or mag- 
azines, were called automatic rifles. Unlike the 
Lee-Enfield and Springfield-1903 military rifles, 
which require manual action to load after each 
shot, an automatic rifle continues firing until 
the magazine is exhausted, as long as the trigger 
is held. A semiautomatic rifle reloads and re- 
cocks automatically after each shot, but requires 
release and another pull of the trigger to fire 
each succeeding shot. 

Automatic rifles were used to arm a limited 
number of so-called automatic riflemen in each 
infantry company during World War I; see In- 
fantry. In the period between World War I and 
World War II, however, the United States 
adopted the Garand, or Ml, semiautomatic rifle 
as standard equipment for all troops. Later, such 
troops as artillerymen, engineers, and signalmen 
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Types of small arms. Top 
to bottom: Miquelet flint- 
lock pistols from 18th-cen- 
tury Spain, Queen Anne 
flintlock pocket pistol , 
made by Thomas Archer in 
London , England \ about 
1775 Queen Anne flintlock 
pistol made by R. Edge in 
Birmingham , England 

about 1725. English flint- 
lock dueling pistol , made 
about 1800. French flint- 
lock pistol made about 
1820. Parke-Bernet Galleries 



were armed with the Ml carbine, of consider- 
ably less weight and range, but more suited to 
occasional use for defense. Late in World War II 
the carbine was modified to permit full auto- 
matic as well as semiautomatic fire. The Ml rifle 
operates by means of gas; a small port near the 
muzzle passes sufficient gas to propel a rod that 
operates the breech mechanism, ejecting the 
fired cartridge case and loading a fresh round 
from an eight-shot magazine. In 1957 the M14 
rifle, with a twenty-round magazine, was 
adopted by the U.S. Army to replace the Ml. 
The M16 rifle, which can be fired automatically 
or semiautomatically, was introduced in 1966, 
during the Vietnam conflict, 

Many other small-arms weapons have been 
developed, both as regular equipment and for 
special services. 

SMALL-ARMS AMMUNITION 

The development of small-arms ammunition has 
been inextricably connected with the develop- 
ment of the guns that use it. In the early period 
of small-arms development, the powder, the 


patch or wad, the ball, and the primer were car- 
ried separately and were loaded into the 
weapon separately. The powder was poured 
into the barrel through the muzzle, followed by 
the wad; then the bullet was rammed in, and 
the flashpan was primed with a small amount of 
powder. After the development of the flintlock, 
military forces began the preparation of meas- 
ured charges before battle, wrapping the bullet 
and the proper amount of powder in a paper 
screw; the whole was called a cartridge. In com- 
bat, the end of the paper package was bitten 
off; the powder was poured into the barrel, and 
the bullet was rammed in, with the paper wrap- 
per used as a wad. With the development of 
successful breech-loading guns, a metal car- 
tridge containing a complete round was used. 
When the weapon was fired, the metallic case 
expanded during the combustion of the pow- 
der, preventing the escape of propellant gases 
through the breech, and contracted after the 
pressure dropped, permitting the easy extrac- 
tion of the case. 
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Bullets. The first metallic cartridge generally 
adopted was the pinfire type. This was followed 
by the rimfire cartridge, which had a percussion 
explosive such as mercury fulminate primer 
mixture assembled in the hollow rim, or flange, 
of the case. The impact of the hammer of the 
weapon upon the flange of the cartridge case 
exploded the primer mixture, igniting the pro- 
pelling charge of black powder. The rimfire type 
was superseded by the modern center-fire car- 
tridge, in which the primer composition is con- 
tained in a soft metal cup assembled in a recess 
at the center of the base of the cartridge case 
and is connected with the propelling charge by 
a small vent. 

Service bullets for modern military small arms 
were called balls because of the spherical shape 
of the earlier projectiles (see Projectile); the 
shape of the modern bullet is that of a cylinder 
with a more-or-less conical tip. When the ma- 
chine gun was developed, its use in spray fire 
required a method of fire control; the tracer 
bullet, which has a burning pyrotechnic pellet 
in the base, enables a gunner to observe the 
path of the bullet and to fire accurately. 

During World War I, the development of ar- 
mored vehicles, especially the tank (q.v.), forced 
the adoption of the armor-piercing bul- 
let, in which the lead slug within a copper- 
nickel jacket was replaced by a hardened steel 
core capable of piercing the armor plate. Incen- 
diary bullets were developed in the period be- 
tween World War l and World War II to attack 
effectively the many gasoline-powered vehicles 
used in military operations, including tanks, ar- 
mored cars, airplanes, and motor torpedo boats. 
By the end of World War II the U.S. military 
forces developed a bullet called the APIT 
(armor-piercing-incendiary-tracer), combining 
the properties of armor-piercing, incendiary, 
and tracer bullets. 

See also Ballistics; Bazooka; Carbine; Machine 
Gun; Pistol; Revolver; Shotgun. J.S.C. 

SMALL BUSINESS ADMINISTRATION, inde- 
pendent agency of the executive branch of the 
United States government, created in 1953. The 
functions of the administration are to make 
loans to small businesses unable to obtain fi- 
nancing from private sources on reasonable 
terms; to help small firms sell their products and 
services to the Federal government; to make 
loans to small business concerns affected by 
natural disasters; to license and regulate pri- 
vately owned investment companies that make 
loans to small business concerns; and to de- 
velop and improve the managerial skills of pro- 
spective and current small-business owners. The 


administration may make business loans of ud 
to $350,000. P 

The head of the administration is appointed 
by the President with the advice and consent of 
the Senate. 

SMALLPOX or VARIOLA, acute, highly conta- 
gious biphasic viral disease (q.v.), often fatal. 
The virus generally enters the respiratory tract! 
After a 12-day incubation period the first phase 
of variola major is marked by high fever (q.v.) 
prostration, and toxicity. It is followed three or 
four days later by a macular rash, characteristi- 
cally on the face and extremities, particularly 
the palms and soles of the feet; the trunk is af- 
fected minimally, if at all. A rash occurring early 
usually signals a severe case. 

During the next six to ten days the rash be- 
comes papular, then vesicular, and finally pustu- 
lar. At the pustular stage, fever and toxicity re- 
turn, initiating the second stage of disease. 
These pustules can become secondarily in- 
fected by bacteria (q.v.). As recovery begins, the 
pustules become crusted, often leaving scars, 
and the fever and toxicity subside. Death can be 
caused by infection of the lungs, heart, or brain. 

Minor forms are variola sine eruptione and 
variola minor, known as alastrim. More severe 
forms are black and hemorrhagic smallpox. A 
person with smallpox of whatever form is infec- 
tious from about the third day through the 
erupting phase. During this period he may 
spread the disease to others directly, or indi- 
rectly through contact with clothing, cooking 
utensils, or other articles. 

In 1967 the United Nations World Health Or- 
ganization launched a worldwide vaccination 
campaign against smallpox; at the time, there 
were 10,000,0CX) to 15,000,000 cases of the dis- 
ease a year and more than 2,000,000 deaths. By 
mid-1975, when all of India was declared free of 
smallpox, only a few cases were left in two 
countries, Bangladesh and Ethiopia, and these 
were under control. A search for hidden cases 
was expected to continue for several years, but 
scientists were almost certain that none would 
be found and that the smallpox virus, which can 
live only in the human body, would be elimi- 
nated from the world entirely, ending the need 
for vaccination. 

See Chicken Pox; Immunity; Vaccination. 

D.S.T. 

SMELL, one of the five special senses (q.v.), by 
which odors are perceived by man and animals. 
The nose, equipped with olfactory nerves, is the 
special organ of smell. The olfactory nerves also 
account for differing tastes of substances taken 
into the mouth; that is, most sensations that ap- 
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pear introspectively as tastes are really smells. 

Sensations of smell are difficult to describe 
and classify, but useful categorizations have 
been made by noting the chemical elements of 
odorous substances. Recent studies suggest that 
the shape of an odor-causing chemical mole- 
cule determines the nature of the odor of that 
molecule or substance. Research has pointed to 
the existence of seven primary odors corre- 
sponding to the seven types of smell receptors 
in the olfactory-cell hairs, namely: camphorlike, 
musky, floral, peppermintiike, ethereal (dry- 
cleaning fluid, for example), pungent (vinegar- 
like), and putrid. Olfactory research also indi- 
cates that substances with similar odors have 
molecules of similar shape. These molecules are 
believed to combine with specific cells in the 
nose or with chemicals within those cells. This 
process is the first step in a series that continues 
with the transmission of impulses by the olfac- 
tory nerve and ends with the perception of odor 
by the brain. See Nervous System: Anatomy and 
Function; Nose; Taste. 

SMELT, common name for about thirteen spe- 
cies of fish of the genus Osmerus in the Osmer- 
idae family, characterized by the presence of a 
small adipose fin on the dorsal surface of the 
body, and by rather large scales, which readily 
fall off. The form is very troutlike but much 
more slender; the tail is larger in proportion, 
and more forked. Although rarely exceeding 6 
in. in length, the smelt is used extensively as 
food. 

SMELTING. See Metallurgy. 

SMETANA, Bedrich (1824—84), Czech compo- 
ser, born in Litomysl, Bohemia (now Czechoslo- 
vakia), and trained as a pianist by the Bohe- 
mian-German music teacher josef Proksch 
(1794-1864) in Prague. With the help of the 
Hungarian composer and pianist Franz Liszt 
(q.v.), Smetana established a fashionable music 
school in Prague in 1848. Dissatisfied with life 
under Austrian domination (see Bohemia), he 
accepted an appointment at Goteborg, Sweden, 
as conductor of the Philharmonic Society, and 
held the post from 1856 to 1861. In 1863 Smetana 
settled permanently in Prague; he opened an- 
other music school and became conductor of 
the choral society Hlahol. In 1866 he was ap- 
pointed conductor of the newly established 
Czech opera house in Prague, but resigned in 
1874 because of sudden deafness. Despite this 
handicap he continued to compose, and pro- 
duced some of his greatest works in the last 
years of his life. 

Smetana was the founder and the greatest 
composer of the Czech national school. He 


fashioned his music, particularly his rich me- 
lodic style, on the folk songs and dances of his 
country, and portrayed Czech national life in 
such works as his comic opera The Bartered 
Bride (1866) and the cycle of six symphonic 
poems My Country (1874—79; two popular works 
from this cycle, the Moldau and From the Fields 
and Croves of Bohemia , are often performed 
separately at orchestral concerts. Smetana wrote 
seven other operas, including The Brandenbur - 
gers in Bohemia (1866), Dalibor (1868), Two 
Widows (1874), The Kiss (1876), and The Secret 
(1878); symphonic poems in the style of Liszt, 
including Richard HI (1858), and Hakon jar! 
(1861); a piano trio in G minor (1855); two string 
quartets in E minor (1876; often called From My 
Life) and C minor (1882); and many piano com- 
positions, songs, and choruses. See Folk Music: 
Hungary and Eastern Europe; Opera; Program 
Music; Symphony. 

SMILAX, genus of about 225 species, in the 
Lily family, Lilliaceae, mostly herbs and woody 
climbing or trailing plants, best represented in 
the temperate and tropical parts of Asia and 
America. In some species, for example, in the 
greenbriers, the stems are often very prickly. 
The roots or rootstocks of a number of species 
yield sarsaparilla. About a dozen American spe- 
cies are found, the best known being S. herba- 
cea , carrion flower, with herbaceous stems, and 
5. rotundifolia , the greenbrier or horse brier. 
SMITH, Adam (1723-90), British philosopher 
and economist, born in Kirkcaldy, Scotland, and 
educated at the universities of Glasgow and Ox- 
ford. From 1748 to 1751 he gave lectures on rhet- 
oric and belles-lettres in Edinburgh. During this 
period a close association developed between 
Smith and the Scottish philosopher David Hume 
(q.v.), that lasted until the latter's death in 1776 
and contributed much to the development of 
Smith's ethical and economic theories. Smith 
was appointed professor of logic in 1751, then 
professor of moral philosophy in 1752, at the 
University of Glasgow. He later systematized 
the ethical teachings he had propounded in his 
lectures and published them in his first major 
work. Theory of Moral Sentiments (1759). In 
1763 he resigned from the university to accept 
the position of tutor to Henry Scott, 3rd Duke of 
Buccleuch (1746-1812), whom he accompanied 
on an eighteen-month tour of France and Switz- 
erland. Smith met and associated with many of 
the leading Continental philosophers of the 
physiocratic school which based its political 
and economic doctrines on the supremacy of 
natural law, wealth, and order; see Economics: 
History. He was particularly influenced by the 
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Wealth of Nations by Adam Smith, 

French philosophers Francois Quesnay and 
Anne Robert Jacques Turgot (qq.v.), whose 
theories Smith later adapted in part to form a 
basis for his own. From 1766 to 1776 he lived in 
Kirkcaldy, preparing his celebrated treatise on 
political economy, An Inquiry into the Nature 
and Causes of the Wealth of Nations (1776). 
Smith was appointed commissioner of customs 
in Edinburgh in 1778; he served in this capacity 
until his death. In 1787 he was also named lord 
rector of the University of Glasgow. 

The Wealth of Nations. The work represents 
the first serious attempt in the history of eco- 
nomic thought to divorce the study of political 
economy from the related fields of political 
science, ethics, and jurisprudence (qq.v.). It em- 
bodies a penetrating analysis of the processes 
whereby economic wealth is produced and dis- 
tributed, and demonstrates that the fundamen- 
tal sources of all income, that is, the basic forms 
in which wealth is distributed, are rent, wages, 
and profits. Smith proceeds to a profound study 
of the historical development of industry and 
commerce among the European nations, and of 
the nature of capital. The central thesis of the 
work is that capital is best employed for the 
production and distribution of wealth under 
conditions of governmental noninterference, or 
laissez faire, and free trade (q.v.). in Smith's 


view, the production and exchange of goods 
can be stimulated, and a consequent rise in the 
general standard of living attained, only through 
the efficient operations of private industrial and 
commercial entrepreneurs acting with a mini- 
mum of regulation and control by governments. 

To explain this concept of government main- 
taining a laissez faire attitude toward commer- 
cial endeavors, Smith proclaimed the principle 
of the "Invisible Hand"; every individual in pur- 
suing his own good was led, as if by an invisible 
hand, to achieve the best good for all. Therefore 
any interference with free competition by gov- 
ernment was almost certain to be injurious. Al- 
though this view has undergone considerable 
modification by economists in the light of his- 
torical developments since Smith's time, many 
sections of The Wealth of Nations, notably 
those relating to the sources of income and the 
nature of capital, have continued to form the 
basis for theoretical study in the field of politi- 
cal economy. The Wealth of Nations has also 
served, perhaps more than any other single 
work in its field, as a guide to the formulation of 
governmental economic policies. See also Indi- 
vidualism. 

SMITH, Alfred Emanuel (1873-1944), Ameri- 
can political leader, born in New York City. He 
had little formal education, and engaged in vari- 
ous occupations before being appointed a clerk 
in the office of the commissioner of jurors in 
New York City in 1895. Eight years later he was 
elected as a Democratic Party member to the 
New York State Assembly, to which he was re- 
elected for a series of successive terms until 
1915; in 1911 he was the majority leader, in the 
following year the minority leader, and in 1913 
he became the speaker of the assembly. Smith 
was elected sheriff of New York County in 1915 
and president of the New York City Board of Al- 
dermen in 1917, and then served four terms as 
governor of New York State (1919-21; 1923-25, 
1925-27; and 1927-29). As governor, Smith was 
an advocate of social-reform policies. Among 
the measures that made his administrations no- 
table were large appropriations for the care of 
the insane; equalization of the salaries of men 
and women in public-school teaching; estab- 
lishment of a 48-hr. work week in industry for 
women and minors (see Hours of Labor); ratifi- 
cation of the Nineteenth Amendment to the 
United States Constitution (q.v.), providing for 
woman suffrage (q.v.); and reform of the admin- 
istrative apparatus of the State, including the in- 
stitution of an executive budget. 

Smith was an unsuccessful candidate for the 
Democratic Party nomination for the Presidency 
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in 1920 and 1924. He sought the nomination 
again in 1928 and was chosen on the first ballot. 
In the election he was badly defeated by the Re- 
publican nominee Herbert Clark Hoover (q.v.), 
winning the electoral vote of only eight States. 
Political analysts attributed his unexpectedly 
poor showing to three principal causes: his as- 
sociation with the Tammany Society (q.v.); his 
opposition to prohibition (q.v.); and, above all, 
his Roman Catholic faith. 

In 1929 Smith was succeeded as governor of 
New York by Franklin Delano Roosevelt (q.v.), 
later President of the United States, and entered 
private business. With a group of associates in 
the banking business, he planned and carried 
through the construction in New York City of 
the Empire State Building, until 1970 the tallest 
skyscraper in the world; see American Architec- 
ture: Modern American Architecture: Technol- 
ogy and the Tall Buildings. He continued to be 
influential in the Democratic Party until 1936, 


when he opposed the nomination of President 
Roosevelt for reelection. Smith's autobiography. 
Up to Now, was published in 1929. 

SMITH, Bessie. See Jazz: Early Jazz: Chicago 
Jazz. 

SMITH, David (1906-65), American sculptor, 
born in Decatur, Ind. He studied at the Art Stu- 
dents League in New York City, from 1927 to 
1932, and later traveled and studied in Europe. 
On his return to the United States in 1936 he 
began to produce experimental works in 
welded wrought iron and steel. These abstract 
sculptures, at once intricate and massive, often 
include familiar manufactured objects or mis- 
cellaneous fragments of objects. The first exhi- 
bition of Smith's work was held in New York 
City in 1937, and his sculpture was included in 
the 1958 Biennale exhibit in Venice, Italy. Exam- 
ples of his work are "Cockfight" (1945, Whitney 
Museum of American Art, New York City) and 
"History of Leroy Borton" (1956, Museum of 
Modern Art, New York City). 

SMITH, Donald Alexander, 1st Baron Sfrath- 
cona and Mount Royal (1820-1914), Canadian 
administrator, born in Scotland. He entered the 
service of the Hudson's Bay Company (q.v.) in 
1838. He was appointed special commissioner 
during the first Riel rebellion (see Riel, Louis 
David) of 1869-70, and he was elected a mem- 
ber of the Dominion House of Commons in 
1871, serving for many years. He became a con- 
trolling member of two railroad companies, the 
Great Northern R. in 1879, and the Canadian Pa- 
cific R. in 1885. In 1889 Smith was made the gov- 
ernor of Hudson's Bay Company, and in 1896, 
Canadian high commissioner in Great Britain. 
He was created a baron in 1897. 

SMITH, Edmund Kirby. See Kirby-Smith, Ed- 
mund. 

SMITH, Howard K(ingsbury) (1914- ), Amer- 
ican radio and television news analyst, corre- 
spondent, and author, born in Ferriday, La. He 
received his b.a. degree from Tulane University 
in 1936, traveled briefly in Germany as an ob- 
server of National Socialism (q.v.), and then for 
a time reviewed foreign affairs for the New Or- 
leans Item-Tribune. In 1937 he returned to Eu- 
rope as a Rhodes scholar, taking advantage of 
long school vacations during the next two years 
to visit the Soviet Union, Austria, Germany, and 
the Netherlands. He was a United Press corre- 
spondent in London when World War II began. 

In 1940 Smith, who spoke German, was sent 
to Berlin. He remained there, first as a United 
Press reporter, latei as a radio correspondent for 
the Columbia Broadcasting System (C.B.S.), until 
he was expelled for his anti-National Socialist 
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views late in 1941. Smith's book, Last Train from 
Berlin (1942), records his observations in Ger- 
many. He was assigned by C.B.S. in 1944 to re- 
port on the operations of the U.S. Ninth Army 
during its sweep through France, the Nether- 
lands, and Germany. In 1945 he represented 
C.B.S. at the war-crimes trials (q.v.) in Nurem- 
berg. He then held a variety of C.B.S. assign- 
ments in Europe and the U.S. His script for the 
C.B.S. documentary The Population Explosion 
(I960), written in collaboration with the Ameri- 
can television producer Avram Westin (1929- 
), won several awards, including one from the 
Television Academy of Arts and Sciences. 

In 1962 Smith joined the American Broadcast- 
ing Company (A.B.C) as a television news ana- 
lyst in Washington, D.C. 

SMITH, Ian Douglas. See Rhodesia: History . 
SMITH, Jedediah Strong (1798-1831), Ameri- 
can fur-trapper and explorer, born in Bain- 
bridge, N.Y. He became a fur trapper in the 
West as a young man and in the last six years of 
his life earned a place as one of the greatest 
pathfinders in American history. In 1826 he ven- 
tured southwest with a party of seventeen from 
Great Salt Lake in search of trade routes, for fur- 
trapping rights, to California and the Northwest. 
After crossing the Mojave Desert, he reached 
Mission San Gabriel, Calif., near present-day San 
Diego, probably the first white man to reach 
California from the east. Sent away by the Span- 
ish governor, who was suspicious of Smith, he 
proceeded north, becoming the first American 
to cross the Sierra Nevada Mts. and, proceeding 
northeast across present-day Nevada, became 
the first white man to cross the Great Salt Lake 
Desert. In returning to California the following 
year, ten of his men were killed by Indians, and 
in 1828 Indians slew most of his party on an ex- 
pedition to Fort Vancouver (now Vancouver, 
Wash.). Smith was later killed by Comanche In- 
dians on the Santa Fe Trail. 

SMITH, John (1579?-1631), English colonizer 
in America, born in Willoughby, Lincolnshire. 
After some years of military adventure abroad, 
he became an investor in the London Company 
(q.v.), and he was one of the members of the ex- 
pedition that, in 1607, established jamestown 
(q.v.), Va., the first permanent English settle- 
ment in America. He organized trade with the 
Indians and led expeditions to explore and map 
the region surrounding Jamestown. On one of 
these expeditions he was captured by the In- 
dian chief Powhatan and, according to his own 
account, was saved from being put to death by 
the chief's daughter Pocahontas (qq.v,). 

Smith was president of Jamestown colony 


from 1608 to 1609, when he returned to England 
after being badly burned in an accident His 
courageous and resourceful leadership j s cred- 
ited with largely having carried the colony 
through its first two years. In 1614 he returned 
to America and led an expedition that explored 
and mapped the coast of New England, from 
which he brought valuable furs and fish back to 
England. Smith's writings include The Genera!! 
Historie of Virginia , New-Engtand , and the Sum- 
mer Isles (1624) and The True Travels , Adven- 
tures, and Observations of Captaine John Smith 
(1630). 

SMITH, Joseph (1805-44), American founder 
of the Mormon Church (see Mormons), born in 
Sharon, Vt. At the age of ten he moved with his 
parents to Palmyra, N.Y. There, in 1820, accord- 
ing to his own testimony, he had the first of a 
series of visions through which he learned that 
the church of Christ had been withdrawn from 
the world and that he had been given a divine 
commission to restore it. In 1827 Smith said that 
he had obtained from an angel of the Lord a vol- 
ume written on golden plates in a strange picto- 
graphic script, setting forth the history of the 
true church of Christ in the United States and 
revealing a relationship between the ancient 
Hebrews (see Jews) and the pre-Columbian 
American Indians. Smith dictated a translation 
of this work and published it in 1830 as The 
Book of Mormon , otherwise known as the 
Golden Bible. On April 6 of the same year he or- 
ganized, at Fayette, N.Y., the Church of Jesus 
Christ of Latter-day Saints. The new faith rap- 
idly obtained adherents, and in 1831 Smith es- 
tablished his congregation at Kirtland (now Kirt- 
land Hills), Ohio, moving then to Independ- 
ence, Mo., and somewhat later to Commerce, 
III., which the Mormons restyled Nauvoo, the 
town's present name. In subsequent visions, ac- 
cording to Smith, he received the injunctions 
embodied in A Book of Commandments (1833), 
Doctrine and Covenants (1838), and Pearl of 
Great Price (1842), which with The Book of 
Mormon , expound the polity and doctrinal ten- 
ets of the Mormon Church. 

In 1843, as a result of what he termed a revela- 
tion, he authorized the practice of polygamous 
marriage (see Polygamy) for the Mormon com- 
munity; he himself is believed to have taken 
many wives. This pronouncement brought 
about the first serious schism in the Church of 
the Latter-Day Saints. A number of dissident 
Mormons established a newspaper, the Nauvoo 
Expositor , to combat the spread of polygamy. In 
the first and only number of the Expositor , po- 
lygamy was denounced and a call was issued for 
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thoroughgoing reform in the government of the 
Mormon community. Smith promptly sup- 
pressed the paper, destroyed the press on which 
it was printed, and burned the printing office. 
The owners and publishers of the Expositor 
thereupon obtained a writ for the arrest of 
Smith and the Nauvoo Mormon council; the 
case was heard, however, by a Mormon justice 
of the peace, who summarily dismissed it. Smith 
did not escape, for the hostility of the non-Mor- 
mon inhabitants of the neighboring towns and 
villages led to his imprisonment, together with 
his brother, Hyrum Smith (d. 1844), at Carthage, 
III., on the vague charge of riot. An angry mob 
easily overpowered the apathetic guards, 
dragged Joseph and Hyrum from the jail, and 
shot them to death. 

SMITH, Margaret Chase (1897- ), United 

States Senator, born in Skowhegan, Me. After 
being graduated from high school in Skowhe- 
gan, she taught school for one year before going 
into business. She was circulation manager for 
the weekly independent Reporter in Skowhe- 
gan from 1919 to 1928, and from 1928 to 1930, 
while with a woolen goods firm, acted as treas- 
urer of the New England Waste Process Co. in 
Skowhegan. She served on the Republican State 
Committee of Maine from 1930 to 1936. In 1940 
she was elected to the United States Congress, 
an office that had been won by her husband, 
Clyde Harold Smith (1876-1940), three years be- 
fore. 

She represented Maine as a congresswom- 
an until 1948, when she was elected to the 
United States Senate, thus becoming the first 
woman to be elected to both houses of Con- 
gress. She was reelected to the Senate in 1954, 
1960, and 1966. In 1972, however, she was de- 
feated in her bid for a fifth term by the Demo- 
cratic Party candidate, Representative William 
Dodd Hathaway (1924— ). An independent, she 

spoke out against extremists of both left and 
right. 

In 1964 Senator Smith was a Presidential nom- 
inee at the Republican National Convention, 
the first woman to be so honored by a major 
political party. 

SMITH, Samuel Francis (1808-95), American 
Baptist clergyman and poet, born in Boston, 
Mass., and educated at Harvard College Univer- 
sity and Andover Theological Seminary. He was 
still a seminarian when he wrote his well-known 
missionary hymn "The Morning Light Is Break- 
ing". 

Holding pastorates in Maine (1833-42) and 
Massachusetts (1842-54), he also served as pro- 
fessor of modern languages at Waterville (now 
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Colby) College (1833-42) and editor of a Boston 
periodical, the Christian Review (1842-48). From 
1854 to his death, he was editorial secretary of 
the American Baptist Missionary Union. His 
most famous composition is the patriotic hymn 
"America" (1832), popularly known as "My 
Country Tis of Thee", set to the melody of the 
British national anthem; see America. A collec- 
tion of his verse was published under the title 
Poems of Home and Country (1895). 

SMITH, Sydney (1771—1845), British writer and 
Anglican clergyman, born in Woodford (now 
part of Wanstead and Woodford municipal bor- 
ough), Essex, England, and educated at the Uni- 
versity of Oxford. He became a curate in a 
Wiltshire parish in 1796 and in 1798 went to Ed- 
inburgh, where he helped to found the literary 
journal, the Edinburgh Review . From 1804 to 
1806 he gained a reputation in London as a 
preacher, lecturer on moral philosophy, and wit. 
He served as a village parson in Yorkshire 
(1809-28) and as a prebend in Bristol Cathedral 
(1828-31). 

In 1831 Smith was appointed canon residenti- 
ary of Saint Paul's Cathedral, London, where he 
remained until his death. Smith's writings in- 
clude Peter Plymley's Letters (1807-08), written 
to protest restrictions against Roman Catholics 
(see Catholic Emancipation Act), and sixty-five 
articles, printed between 1802 and 1827 in the 
Edinburgh Review, that were collected and 
republished in 1839. 

SMITH, Theobald (1859-1934), American pa- 
thologist, born in Albany, N.Y., and educated 
at Cornell University and Albany Medical Col- 
lege. He was director of the pathological labora- 
tory in the Bureau of Animal Industry of the 
United States Department of Agriculture from 
1884 to 1895. From 1886 to 1895 he served also as 
professor of bacteriology at Columbian Univer- 
sity (now George Washington University). Dur- 
ing the next twenty years, until 1915, he was di- 
rector of the pathological laboratory of the 
Massachusetts Board of Health and professor of 
comparative pathology at Harvard University. 
Thereafter until 1929 he was director of the de- 
partment of animal pathology at the Rockefeller 
Institute for Medical Research (now the Rocke- 
feller University) in New York City. 

Smith is best known for his investigations of 
the etiology and transmission of infectious and 
parasitic diseases. In 1893 he identified the pro- 
tozoan that is the causative organism of Texas 
fever (q.v.) and demonstrated that the organism 
is transmitted by a cattle tick. In 1898 he discov- 
ered that tuberculosis (q.v.) in human beings 
and in cattle is caused by different bacilli. Smith 
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was also one of the first to demonstrate the im- 
munizing effects of neutral toxin-antitoxin se- 
rums in the prevention of diphtheria (q.v.). In 
1934 he was elected president of the Rockefeller 
Institute for Medical Research. His works in- 
clude Studies in Vaccinal Immunity (1923) and 
Parasitism and Disease (1934). 

SMITH, Walter Bedell (1895-1961), American 
army officer and diplomat, born in Indianapolis, 
Ind. He entered the United States Army in 1917, 
serving as an infantry officer in France during 
World War I, and remained in the service fol- 
lowing the war. After the outbreak of World 
War II he served at first in Washington with the 
combined chiefs of staff, but received his most 
important post when, as a brigadier general, he 
was named chief of staff of Supreme Allied 
Commander Dwight David Eisenhower (q.v.). 
As Eisenhower's chief aide (1942-45), he played 
a central role in formulating strategy for the ma- 
jor African, Mediterranean, and European cam- 
paigns of the war. Smith headed the Allied dele- 
gation at the formal surrender of Germany at 
Reims, France, in 1945. 

After the war. Smith was U.S. ambassador to 
the Soviet Union from 1946 to 1949, when he 
was named commander of the First Army. From 
1950 to 1953 he was director of the Central Intel- 
ligence Agency and in 1953-54 undersecretary 
of state. Upon his retirement in the latter year he 
went into private business. He is the author of 
Eisenhower's Six Great Decisions: Europe , 
1944-45 (1956), first published in magazine form 
in 1946, and My Three Years in Moscow (1950). 
SMITH, William (1769-1839), British geologist, 
born in Churchill, Oxfordshire, England. As a 
young engineer and surveyor he began geologi- 
cal investigations of English rock strata; as a re- 
sult of these studies Smith became known as the 
father of English geology. In 1815 he completed 
his most famous work, the Geological Map of 
England and Wales , With Part of Scotland , and 
between 1819 and 1822 he published twenty- 
one colored maps, representing twenty-one 
English and Welsh counties and known collec- 
tively as a Geological Atlas of England and 
Wales . These were the first geological maps in 
which an attempt was made to represent the 
distribution and location of the rock formations 
of an entire country. Smith also was the first to 
characterize rock strata by their respective fossil 
inclusions, a method of classification described 
in his Strata Identified by Organized Fossils , 
published between 1816 and 1819; see Geology, 
Historical. In 1831 Smith became the first re- 
cipient of the Wollaston medal of the Geologi- 
cal Society of London. 
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SMITH COLLEGE, privately controlled non- 
sectarian institution of higher education for 
women, situated in Northampton, Mass. The 
college was founded in 1871 with an endow- 
ment bequeathed by the American philanthro- 
pist Sophia Smith (1796-1870) to give women an 
opportunity for education equal to that afforded 
in colleges for men; the institution was opened 
for instruction in 1875. Under its first president 
the American educator Laurenus Clark Seelye 
(1837-1924), it became one of the leading wom- 
en's colleges in America, and it has since main- 
tained its high academic standards. For many 
years the college offered students a system of 
elective courses that permitted a wide selection 
of subjects; however, a new curriculum insti- 
tuted in 1947 greatly increased the number of 
required subjects. Students may study abroad 
during the junior year. Courses leading to ihe 
degrees of bachelor, master, and doctor are of- 
fered in the liberal arts; in addition, the degree 
of master is conferred in physical education, so- 
cial work, education, teaching, and teaching of 
the deaf, and the degree of doctor in social 
work. In 1968 the Smith College library con- 
tained 500,000 bound volumes. The Smith Col- 
lege Museum of Art, founded in 1881, special- 
izes in painting of the past 200 years. In 1975 
enrollment at the college totaled 2659 and the 
faculty numbered 450. 

SMITHSON, lames (1765-1829), British min- 
eralogist and chemist, born in France, and edu- 
cated at the University of Oxford. The natural 
son of Sir Hugh Percy, originally Sir Hugh Smith- 
son (1715-86), and later also 1st duke of North- 
umberland, he used the name Made, from his 
mother, Elizabeth Keate Macie, until 1800. As 
James Lewis or Louis Macie, he became a fellow 
of the Royal Society in 1787. He read twenty- 
eight papers on scientific subjects before the 
Royal Society and published eighteen in Anna/s 
of Philosophy. Smithson spent much of his life 
on the Continent and died in Genoa, Italy. In his 
will Smithson bequeathed his estate to his 
nephew and then, if the nephew should die 
without heir, to the United States government 
for the foundation of the Smithsonian Institu- 
tion (q.v.) in Washington, D.C. The institution 
was founded in 1846 by act of Congress and in 
1904 Smithson's remains were reinterred there. 
The Smithsonian Institution published the com- 
plete scientific writings of James Smithson in 
1879-80. 

SMITHSONIAN INSTITUTION, independent 
agency of the United States government, head- 
quartered in Washington, D.C. A center for ba- 
sic scientific research, it is also the largest mu- 
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seum-gailery complex in the world. It was 
founded in 1846 by act of Congress under the 
terms of the bequest of the British chemist and 
mineralogist James Smithson (q.v.) for "an es- 
tablishment for the increase and diffusion of 
knowledge among men". To accomplish these 
objectives, the institution maintains collections 
of scientific and artistic interest, sponsors scien- 
tific research and exploration, publishes books 
and periodicals, and provides for the interna- 
tional exchange of publications. Most of the 
units, or bureaus, of the institution are located 
in Washington, D.C. 

The Smithsonian Institution is governed by a 
board of regents, which consists of the Vice- 
President of the United States, the chief justice, 
three members each of the United States Senate 
and House of Representatives, and nine citizens 
of the U.S. appointed by joint resolution of 
Congress. The secretary of the institution acts as 
executive director. 

The library of the Smithsonian Institution, in- 
cluding the Smithsonian deposit in the Library 
of Congress (q.v.), contains almost 2,000,000 vol- 
umes. These are primarily scientific publications 
and the transactions of scholarly organizations. 

Among the units of the Smithsonian Institu- 
tion are the following: 

Chesapeake Bay Center for Environmental 
Studies. Located on Chesapeake Bay near An- 
napolis, Md., the center maintains wide-ranging 
research programs on the environment of the 
area, especially the ecosystem of the Rhode R. 
Cooper-Hewitt Museum of Decorative Arts 
and Design. The museum, administered from 
1897 to 1968 by the Cooper Union for the Ad- 
vancement of Science and Art (q.v.), includes 
more than 100,000 decorative art items, repre- 
senting numerous cultures from ancient times 
to the present; about 30,000 drawings, including 
many by Winslow Homer (q.v.); and a library of 
some 25,000 volumes. It is housed in the Carne- 
gie Mansion in New York City. 

Freer Gallery of Art. The gallery, a center for 
research in Oriental art, was established through 
a gift of the American art collector Charles Lang 
Freer (1856-1919). The Freer Gallery is also noted 
for a collection of paintings by the American 
painter James McNeill Whistler (q.v.). 

Hirshhorn Museum and Sculpture Garden. 
Housed in a striking circular structure (opened 
1974) designed by the American architect Gor- 
don Bunshaft (1909- ), the museum contains 

notable paintings and sculptures by 19th- and 
20th-century European and American artists. 
The sculpture garden displays works by Henri 
Matisse, Henry Moore, Auguste Rodin (qq.v.). 


and other masters of modern sculpture. The col- 
lection was donated by the American financier 
Joseph H. Hirshhorn ( 1899 - ). 

John F. Kennedy Center for the Performing 
Arts. Located on the banks of the Potomac R.. 
the center is administered by a separate board 
of trustees. It was established as a memorial to 
President John Fitzgerald Kennedy (q.v.) and 
consists of a cultural center devoted to musical 
and dramatic performances and to the develop- 
ment of artistic programs in which persons of ail 
ages may participate. 

National Air and Space Museum. A compre- 
hensive survey of the development of aviation 
and astronautics is presented in this museum, 
which includes the Spirit of St. Louis , the plane 
flown by the American aviator Charles A. Lind- 
bergh (q.v.) in the first nonstop solo flight across 
the Atlantic Ocean. 

National Collection of Fine Arts. A bureau 
distinct from the National Gallery of Art, the Na- 
tional Collection of Fine Arts exhibits works of 
American art in the Old Patent Office Building, 
which it shares with the National Portrait Gal- 
lery. The latter displays portraits of persons who 
have made significant contributions to the de- 
velopment of the U.S. 

National Gallery of Art. Although it is an in- 
tegral part of the Smithsonian Institution, the 
National Gallery of Art is administered by a 
separate board of trustees. Established in 1937 to 
exhibit the significant art collection of the 
American financier and statesman Andrew Wil- 
liam Mellon (q.v.), the gallery subsequently ac- 
quired several other distinguished collections. 
Among many masterpieces in the National Gal- 
lery of Art is the painting "Ginevra de'Benci" by 
the Italian painter Leonardo da Vinci (q.v.). 
National Museum of History and Technology. 
The exhibits in the museum trace many phases 
of the development of the U.S., including poli- 
tics, religion, industry, and agriculture. It con- 
tains the original Star-Spangled Banner — the flag 
that inspired Francis Scott Key (q.v.) to write the 
national anthem — and the National Postage 
Stamp Collection. 

National Museum of Natural History and Na- 
tional Museum of Man. The museum main- 
tains reference collections and exhibits, includ- 
ing displays of the various stages of plant, 
animal, and human life and some of the largest 
dinosaur skeletons ever discovered. Among the 
exhibits of minerals are many of the world's 
most famous gems, including the Hope Dia- 
mond, the largest blue diamond known. 
National Zoological Park. Comprising a col- 
lection of more than 2000 living animals, the Na- 
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tional Zoological Park studies animal behavior. 
Radiation Biology Laboratory. The laboratory 
studies the effects of radiation, especially sun- 
light, on plant and animal life. 

Renwick Gallery. Administered as part of the 
National Collection of Fine Arts but housed in a 
separate building, the gallery displays American 
crafts, decorative arts, and design. 

Smithsonian Astrophysical Observatory. 
Headquartered in Cambridge, Mass., the obser- 
vatory conducts research in the major areas of 
astronomy. 

Smithsonian Tropical Research Institute. Re- 
search in tropical biology is the principal ac- 
tivity of the institute's facilities on Barro Colo- 
rado Island, a tropical forest preserve in Gatun 
Lake, Panama Canal Zone. 

Other Divisions. Other units of the Smithso- 
nian Institution include the Anacostia Neigh- 
borhood Museum, the Archives of American 
Art, the Center for the Study of Man, the Smith- 
sonian Institution Traveling Exhibition Service, 
and the Smithsonian Science Information Ex- 
change, Inc. 

SMOG, mixture of solid and liquid fog and 
smoke particles formed when humidity (q.v.) is 
high and the air so calm that smoke and fumes 
accumulate near their source; see Foe; Smoke. 
Smog reduces natural visibility and often pro- 
duces irritation to the eyes and respiratory tract. 
In dense urban areas, the death rate usually goes 
up considerably during prolonged periods of 
smog, particularly when a process of heat inver- 
sion creates a smog-trapping ceiling over a city. 
Smog occurs most often in and near coastal 
cities, and is an especially severe problem in Los 
Angeles, Calif., and Tokyo, Japan. 

Prevention of smog calls for control of smoke 
from furnaces, reduction of fumes from metal- 
working and other industrial plants, and control 
of noxious emissions from automobiles, trucks, 
and incinerators. In the United States internal- 
combustion engines are regarded as the largest 
contributors to the smog problem, emitting 
large amounts of contaminants including un- 
burned hydrocarbons and oxides of nitrogen. 
The number of undesirable components in 
smog, however, is considerable, and the propor- 
tions highly variable. They include ozone, sulfur 
dioxide, hydrogen cyanide, and hydrocarbons 
and their products formed by partial oxidation. 
Fuel obtained from fractionation of coal and pe- 
troleum (qq.v.) produces sulfur dioxide, which 
is oxidized by atmospheric oxygen, forming sul- 
fur trioxide (S0 3 ). Sulfur trioxide is in turn hy- 
drated by the water vapor in the atmosphere to 
form sulfuric acid (H 2 S0 4 ). 
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The so-called photochemical smog, which ir- 
ritates the eyes and other sensitive membranes 
and damages plants, is formed when nitrogen 
oxides in the atmosphere undergo reactions 
with the hydrocarbons energized by ultraviolet 
and other radiations from the sun; see Ultravio- 
let Radiation. See also Air Pollution. 

SMOKE, liquid or solid particles of small size, 
suspended in air. These particles are usually less 
than one micron, or one millionth of a meter in 
size, so small as not to be individually visible 
Larger particles that can be seen singly are gen- 
erally called dust (q.v.); dust settles relatively 
rapidly compared to smoke particles. Smoke 
from burning substances, such as tobacco, 
wood, or coal, is of familiar occurrence. Smoke 
from furnaces and industrial plants is frequently 
a nuisance and hazard that prompts community 
complaint and control. See Air Pollution; 
Smog. 

SMOKELESS POWDER. See Explosives: Pro- 
pellants. 

SMOKING. See Cancer: Cancer Research: 
Smoking and Cancer; Nicotine; Tobacco. 
SMOLLETT, Tobias George (1721-71), British 
novelist, born in Dalquhurn, Dumbarton Co., 
Scotland, and educated at the University of 
Glasgow. After five years as apprentice to a sur- 
geon in Glasgow, he became a surgeon's mate 
on a British naval vessel and in 1744 began prac- 
tice as a surgeon in London. His career as a 
writer began with a historical play and some po- 
litical satires, but it was his first attempt at a pic- 
aresque novel (q.v.), Roderick Random (1748), 
that made him famous. It was followed by sev- 
eral other novels in which colorful adventures 
are mixed with grotesque characterizations and 
broad satire. The Adventures of Peregrine Pickle 
(1751) and Ferdinand Count Fathom (1753) were 
so successful that Smollett abandoned practice 
of surgery. His best novel. The Expedition of 
Humphry Clinker (1771), written in Italy during 
the last two years of his life, has become a clas- 
sic. His other books include The Adventures of 
Sir Launcelot Greaves (1762), Travels in France 
and Italy (1766), and The History and Adven- 
tures of an Atom (1769), a coarse satire on Eng- 
lish public affairs. 

SMUGGLING, act of bringing on shore or car- 
rying from shore goods for which the duty has 
not been paid or goods the importation or ex- 
portation of which is prohibited; see CUSTOMS 
Duties. The most frequent examples of smug- 
gling involve individuals who fail to declare to 
the customs officials merchandise on which an 
import duty is levied. Other and more serious 
instances of smuggling are those involving illicit 
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traffic in narcotic drugs, such as opium and her- 
oin; see Narcotics. In the United States during 
the period of Prohibition (q.v.) the smuggling of 
liquor assumed serious proportions. By Federal 
law, a person convicted of smuggling may be 
fined an amount not exceeding $5000, or impris- 
oned for a time not exceeding two years, or 
both. As an additional or alternative penalty at 
the discretion of the Collector of Customs, con- 
cealment of dutiable articles in baggage is pun- 
ishable by the forfeiture of such articles, and the 
persons guilty may be liable to pay treble the 
value of the concealed articles. In some cases 
the smuggled property is condemned and sold, 
and the proceeds, after payment of costs and re- 
wards for information, if any, are paid into the 
United States Treasury. 

SMUT, or BUNT, popular name of certain 
small fungi, belonging to the order Ustilagi- 
nales, which infest flowering land plants, espe- 
cially the grasses. The name is derived from the 
appearance ot the spores, which are nearly 
black. See Fungi. 

SMUTS, Jan Christiaan (1870-1950), South Af- 
rican soldier and statesman, born near Riebeeck 
West, Cape Colony (now Cape of Good Hope 
Province, Republic of South Africa), and edu- 
cated at Victoria College (now the University of 
Stellenbosch) and at the University of Cam- 
bridge, England. He began to practice law in 
Cape Town in 1895, and in the same year en- 
tered political life in support of the imperialist 
policies of the British statesman and governor of 
Cape Colony, Cecil Rhodes (q.v.). In the South 
African War (q.v.), however, Smuts fought with 
the Boers (q.v.) against the British and later be- 
came the commander of the Boer commando 
(q.v.) forces. In 1902 he was a signatory of the 
Treaty of Vereeniging, that resulted in the estab- 
lishment of the former Boer republics of the 
Transvaal and Orange Free State (qq.v.) as self- 
governing colonies of the British crown. 

In 1906 Smuts became the colonial secretary 
in the cabinet of the first Transvaal prime minis- 
ter, Louis Botha (q.v.). After the establishment of 
the Union of South Africa (now the Republic of 
South Africa) as a British dominion in 1910, 
Smuts was appointed to several ministerial posts 
in the new government. In 1910 he and Botha 
founded the South African Nationalist Party, 
which followed a moderate policy, later oppos- 
ing organizations such as the Afrikaner Nation- 
alist Party, that advocated complete independ- 
ence for the Boers. Following the outbreak of 
World War I (q.v.), Smuts took part in the sup- 
pression of a pro-German Boer revolt in 1915. In 
the following year he was appointed com- 


mander in chief of the British imperial forces in 
East Africa, where he won a number of notable 
victories over the German coionsai troops, in 
1917 and 1918 he was a representative of the 
Union of South Africa in the imperial war cabi- 
net in Great Britain. After the war, in 1918, he 
wrote a memorandum entitled The League of 
Nations: A Practical Suggestion , a substantial 
portion of w'hich was incorporated into the cov- 
enant of the League of Nations (q.v.). With 
Botha, Smuts represented South Africa at the 
peace conference in Versailles; see Versailles, 

T REATY OF. 

Smuts became prime minister of the Union of 
South Africa in 1919. His suppression of a min- 
ers' strike in 1922 antagonized labor, which then 
joined forces with other opposition elements 
against Smuts. He resigned from the govern- 
ment in 1924, and his party was defeated in the 
election of that year. In 1933 he was appointed 
deputy prime minister in the government of the 
South African political leader james Barry' Mun- 
nik Hertzog (q.v.), serving in that post until 
1939, when he again became prime minister. 
During World War II (q.v.) he was also com- 
mander in chief of the South African armed 
forces. Smuts resigned from the government 
after his defeat in the election of 1948, but was 
subsequently reelected to the parliament of the 
Union, in which he led the opposition to the 
government of Prime Minister Daniel Francois 
Malan (q.v.). 

Smuts is the author of Holism and Evolution 
(1926), a philosophic treatise on the nature of 
the world, which had a wide influence on phil- 
osophic thought in Europe. 

SMYRNA, town of Georgia, in Cobb Co., 
about 10 miles n.w. of Atlanta. Located in a cot- 
ton and lumber region, furniture and fertilizers 
are manufactured. Dobbins Air Force Base is 
nearby. Pop. (1960) 10,157; (1970) 19,157. 
SMYRNA. 5ee Izmir. 

SNAIL, name applied to many gastropod mol- 
lusks, and especially to the terrestrial air-breath- 
ing gastropods, Pulmonata or Helicidae, and to 
the fresh-water gastropods, such as the pond 
snail, Physa ; see Gastropoda. The Pulmonata are 
gastropods with two pairs of tentacles, fitted to 
breathe air through a pail ial cavity formed by 
the union of the front edge of the mantle with 
the neck region. The spiral shell is either well 
developed or, in the slugs, vestigial or absent. 
The eyes are either at the base of the tentacles 
or situated at the end of the larger pair. Snails 
are mostly plant eaters or live on dead leaves, 
cutting their food by means of the long slender 
rasplike radula or "lingual ribbon". After passing 
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Land snail emerging from its shell. Leonard Lee Rue- 

National Audubon Society 


through the cleavage, gastrula, trochophore, 
and veliger stages, the snail assumes definite 
molluscan characteristics; see Mollusca. 

In many parts of Europe snails are a popular 
delicacy, and snail gardens, escargotieres , are 
common in France and other countries. When 
snails are eaten directly after being collected, 
they may, from having fed on some poisonous 
matters, prove harmful. The snails should be fed 
in special gardens and should be cooked before 
being eaten. 

In some places snails may damage or destroy 
vegetable crops; and, in tropical regions, certain 
species of snails act as alternate hosts to organ- 
isms that can cause various human diseases, 
such as schistosomiasis (q.v.). 

SNAKE, common name for any reptile (q.v.) 
belonging to the suborder Serpentes. The body 
is greatly elongated and most often cylindrical, 
but the sea snakes and many tree-dwelling 
snakes have the body compressed laterally. 
Snakes lack external limbs, although a few still 
retain tiny remnants of hind legs, the tips of 
which are visible in large boas and pythons at 
the base of the tail. The body is covered with 
scales of a horny epidermal material arranged in 
regular rows and usually overlapping, like tiles 
on a roof. The scales on the back and sides are 
characteristically smaller than those on the top 
of the head and along the ventral surface. The 
scales on the dorsal surface may be smooth or 
bear a long raised ridge or keel; other scale 
modifications may include small knobs and tiny 
pits. The skin and outer covering of the horny 
scales are shed periodically and usually in one 
piece, including the hard, transparent covering 
of the eye known as the spectacle; snakes lack 
movable eyelids and the spectacle protects the 
constantly open eyes. The frequency of shed- 
ding varies with different species and within a 
species, according to the size and age of the in- 
dividual. Young, rapidly growing snakes shed 
their skins more frequently than the slow-grow- 


ing adults. In some species the skin is shed ap- 
proximately every twenty days; in others it is 
shed but once a year. 

Locomotion. One surprising characteristic of 
snakes is their ability to move rapidly without 
legs. Four quite different types of locomotion 
are used by snakes in getting from place to 
place. The most frequently used method is the 
simple, undulating crawl, which appropriately is 
called the serpentine method. In this type of lo- 
comotion, the snake pushes against the ground 
on the back side of each curve or undulation 
and flows smoothly forward. In another method 
called caterpillar, used only by the heavier-bod- 
ied snakes, the skin of the ventral surface is 
moved forward and backward by strong mus- 
cles, and the broad belly scales grip the ground, 
moving the snake forward in a straight line. This 
method has given rise to the erroneous state- 
ment that snakes "walk on their ribs", but actu- 
ally the ribs do not move forward and backward 
in any of the four types of movement. Several 
desert-dwelling species use a special type of lo- 
comotion, called sidewinding to move on loose 
sand. In this method the snake rolls its body 
along sidewise in a looping motion. The fourth 
method is known as concertina, because the 
body is alternately stretched out and pulled to- 
gether as the snake moves from one anchor 
point to another. The concertina is used in 
crossing smooth surfaces and in climbing. The 
most common of the four, and the one that en- 
ables all snakes to achieve maximum speed, is 
the serpentine method. Not all snakes can use 
each of the other methods. The fastest speed 
any snake can attain is about 8 m.p.h., slower 
than a man can run, but few can go that fast. In 
climbing, any of the methods except sidewind- 
ing may be used, but snakes swim only by 
means of the serpentine method. Some species 
of colubrid snakes in eastern Asia and New 
Guinea are reported to fly. These snakes do not 
actually fly, but they may drop or hurl them- 
selves from fairly high trees and fall or even 
partly glide to the ground without injury. 
Structure and Function. The long, slender 
body of the snake contains a large number of 
vertebrae, never less than 100 and sometimes 
more than 300, each with a pair of ribs except 
the first two, which connect with the head. The 
skeleton is light in structure and is modified to 
provide great freedom of movement. The skull 
in particular is loosely built and can be 
stretched in several directions, permitting the 
snake to swallow very large meals in relation to 
the size of the head and body. This mobility can 
be seen especially in the two bones of the lower 
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jaw, which are attached to the skull by a short, 
movable bone and which are united at the front 
end merely by an elastic ligament. Both jaws 
have a large number of sharp, needlelike teeth, 
all curved toward the rear of the mouth. The 
teeth are arranged in six rows paralleling the 
long axis of the head, that is, two rows on each 
side of the upper jaw and one on each side of 
the lower jaw. Except in the venomous species, 
the teeth are solid and are replaced periodically. 
When the snake catches its prey, the recurved 
teeth enable it to retain a firm hold. The food is 
killed quickly and swallowed by alternate move- 
ment of the rows of teeth, which work to pull 
the food into the mouth. As the food passes 
through the mouth, it is covered with saliva; 
contrary to popular opinion, snakes do not 
cover their food with saliva before taking it into 
the mouth. Most meals are swallowed easily and 
quickly, but a truly large meal may require sev- 
eral hours. The big pythons can consume ani- 
mals up to about 150 lb. in weight, but swallow- 
ing such a meal is a laborious process. 

Venomous snakes have two hollow, hypoder- 
miclike teeth, known as the fangs, in the front 
of the upper jaw. Like the other teeth, they are 
replaced periodically and the new fang moves 
into place before the old one is lost. Thus, for a 
short time, there may be two fangs on each side 
of the jaw. In the solenoglyphs, a large group of 
snakes including the rattlesnakes and vipers, the 
fang-bearing bone is attached to the skull in 
such a manner that the fangs can be moved 
back up against the roof of the mouth when not 
in use. The cobras and coral snakes represent 
another large group of snakes, the proterog- 
lyphs, in which the fangs are not movable, but 
are constantly erect. The fangs are connected by 
means of the venom duct to the two venom 
glands, which are modified salivary glands sit- 
uated on. each side of the head behind the eye. 
The snake must bite to inject its venom; no 
snake has a stinger in its tail. Snakes can bite at 
any time and from any position, including un- 
derwater. They normally strike out from a de- 
fensive coil, projecting the head and anterior 
body at the victim. As soon as the head leaves 
the coil the mouth is wide open. The solenog- 
lyphs stab the erect fangs into the target and 
usually withdraw them immediately, either with 
or without a biting movement. The proterog- 
lyphs usually bite, and the bite may be retained 
for several seconds. An interesting modification 
found in only three species of snakes enables 
them to spit or eject the venom in a fine spray, 
which is aimed at the eyes of an enemy and 
projected for distances up to 8 ft. If the venom 


gets into the eyes, it may cause blindness. The 
spitting is used only in defense and never to get 
food. 

Venom. The venom is a complex mixture of 
proteins that destroy various tissues of the body, 
immobilizing or killing the prey. Venoms fre- 
quently are classified in two major categories, 
neurotoxic, or nerve-affecting, and hemotoxic, 
or blood-affecting. Actually ail venoms contain 
elements of both types, but one type usually 
predominates. In general, the neurotoxic type is 
more serious or more effective, usually acting 
on the central nervous system to produce respi- 
ratory failure or suppression of the heart action. 
Hemotoxins destroy blood cells, the lining of 
the blood vessels, and other tissue. Because of 
the local destruction of circulatory cells, the he- 
motoxic venom spreads more slowly and has a 
slower action than the neurotoxins. 

Behavior. Snakes have a well-developed nerv- 
ous system and an intelligence intermediate be- 
tween that of fish and mammals. They show a 
marked adaptability to captivity and many be- 
come quite tame. The members of many species 
are nervous and excitable when first caught, but 
usually respond quickly to gentle care. When 
disturbed in the wild a number of kinds go 
through elaborate bluffing performances and 
numerous harmless forms appear more danger- 
ous than venomous ones. Although snakes Sack 
a true voice, they often hiss loudly. The bull 
snakes and their relatives have a small flap in 
front of the opening of the windpipe which en- 
ables them to produce an extremely loud hiss. 
Many snakes vibrate their tails back and forth 
when excited, and if they happen to be in dry 
grass or leaves an audible whirring noise is pro- 
duced. The extreme of this condition is seen in 
the rattlesnake's horny rattles, which are vibra- 
ted at an average rate of 50 times per second. 
The rattling sound, like the hiss, is a warning to 
enemies; it is not a lure nor a mating sound nor 
a signal to other rattlesnakes. Contrary to popu- 
lar opinion, the number of rattles does not indi- 
cate the age of the snake. A new segment or rat- 
tle is added every time the snake sheds its skin, 
which occurs from one to five times a year, and 
many segments are broken off from time to 
time. 

Vision is well developed in most snakes, but 
many burrowing snakes are virtually blind. The 
sense of smell is acute and is relied upon to a 
large extent in hunting food. Snakes have an 
auxiliary chemical sense that is widely em- 
ployed during most activities. The tongue flicks 
out, picking up odors and carrying them to the 
roof of the mouth into contact with a sensory 
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receptor called Jacobson's organ. The tongue 
also receives touch stimuli. Snakes are deaf to 
airborne sounds. Thus a rattlesnake does not 
hear the sound of another snake's rattle, nor 
does the cobra hear the snake-charmer's flute. 
They can perceive vibrations through the 
ground or whatever they are resting on, how- 
ever. The pit vipers, as well as some boas and 
pythons, have another kind of sense organ, a 
heat receptor that can perceive small differ- 
ences in heat. In the pit vipers the heat receptor 
is located in the facial pit, between the eye and 
nostril, that gives the family its name; in the 
boas and pythons the receptor is located in the 
labial pits. By means of these receptors the 
snakes can locate and seize warm-blooded prey 
at night. See Pit Viper. 

Reproduction. Snakes reproduce either by 
laying eggs, which the mother usually abandons 
in some secluded spot, or by bringing forth liv- 
ing young, which are also abandoned. The num- 
ber of eggs and young may number as many as a 
hundred at one time, but much smaller numbers 
are usually the case. Parental care is entirely ab- 
sent as far as the young are concerned, but a 
few species guard the eggs during incubation 
and the female pythons actually brood them. 
Growth is fairly rapid and the young reach ma- 
turity in from one to five years. The greatest age 
known to have been attained by any snake is 
just under thirty years for both the anaconda 
and the black-lipped cobra. All snakes are car- 
nivorous, eating a variety of animal life from in- 
sects, spiders, and snails to frogs, mice, and rats. 
Surprisingly enough, a number of snakes eat 
only other kinds of snakes. 

Distribution. Snakes are found in all of the 
warmer parts of the world, except on a number 
of oceanic islands. They occur as far north as the 
Arctic Circle in Europe, but the number of kinds 
decreases rapidly from the tropics poleward. 
About 2500 different species are presently 
known. They are classified in eight to ten fami- 
lies, depending on the system of classification 
employed for some of the specialized, burrow- 
ing or arboreal, snakes. The family Colubridae is 
the largest family and includes the most com- 
mon snakes on all continents except Australia, 
where the Elapidae outnumber all others. This 
latter group includes some of the most deadly 
snakes in the world, such as the mambas, co- 
bras, and coral snakes. The other important fam- 
ily of venomous forms is the family Viperidae, 
which contains such well-known forms as the 
rattlesnakes, bushmaster, fer-de-lance, and the 
vipers. The largest snakes of the world are mem- 
bers of the family Boidae, which includes the 


boas and pythons. Some members of this family 
never attain a length of more than 2 ft.; the 
giants of the family occasionally reach a size of 
more than 30 ft. 

Snakes, through their carnivorous food habits 
often play an important part in preserving the 
balance of life, particularly in the control of 
such pests as rodents, which tend to multiply at 
a rapid rate. Snakes are consequently of great 
service to agriculture in keeping down the num- 
bers of injurious species that afflict the farmer; 
see Ecology. 

See also separate articles on most of the 
snakes mentioned in this article and illustrations 
in full color on opposite and following pages. 

J.A.O. & S.A. 

SNAKE, formerly LEWIS RIVER, largest tribu- 
tary of the Columbia R. It rises in Yellowstone 
National Park in Wyoming. From Shoshone, 
Lewis, and Heart lakes in that park, the South 
Fork flows southward, widening into Jackson 
Lake (18 mi. long and 4 mi. wide), from which it 
passes through Jackson Valley (40 mi. long and 8 
mi. wide). Near the Idaho-Wyoming boundary it 
enters a long canyon in which occur the famous 
Shoshone Falls (q.v.). It receives the North Fork 
in the s. part of Fremont Co., Idaho, and then 
flows westward across Idaho to a point near the 
Oregon-ldaho line. Here it turns suddenly n. 
and for about 170 mi. forms the boundary be- 
tween those States and for more than 30 mi. be- 
tween Idaho and Washington. It crosses into 
Washington at Lewiston, flows n.w., w., and s.w., 
and joins the Columbia near Pasco. The river is 
about 1000 mi. long. 

SNAKEBIRD, See Darter. 

SNAKEBITE. See First Aid: Animal Bite. 

SNAKE DANCE, ceremony of the Hopi (q.v.), 
or Moqui, Indians of northeastern Arizona in 
which the skilled handling of live snakes is a 
feature. The ceremony is held every two years at 
a date near August 20. The celebrants are the 
Snake and Antelope fraternities of the Hopi 
tribe. The dance, which is performed in public 
after eight days of secret ceremonies, is in effect 
a petition to the nature gods to bring rain. The 
Hopi believe that snakes are their brothers, the 
children of their ancestors the Snake Maid and 
the Snake Hero, who were changed into snakes, 
and that they therefore have special powers of 
intercession. See also Pueblo (Indians). 

SNAKE INDIANS. See Shoshoni. 
SNAKEROOT. See Milkwort. 
SNAPDRAGON, genus. Antirrhinum , of plants 
of the family Scrophulariaceae, consisting of an- 
nual and perennial herbaceous plants, chiefly 
natives of the temperate parts of the Northern 
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Snake. Plate 1 . The sand boa , Eryx colubrinus, is a small , burrowing , nonvenomous snake that is indigenous ; ro a irid 
regions of northern and central Africa and southwestern Asia. r 99 




Dr. E. R. Degginger 


Snake - Plate 2. Above : The so-called Louisiana snake , Lampropeltis triangulum. Indigenous to North America east 
of the Rocky Mountains , it resembles the deadly coral snake but is entirely harmless. Below: The Arizona coral 
snake , Micruroides euryxanthus, is indigenous to western Mexico and southwestern U.S. 



Charles M. Bogert- American Museum of Natural History 



Dr. E. R. Degginger 







Snake. Plate 4. The poisonous black Indian cobra, Naja naja, in striking position. The typical hood of the cobra is 
formed by the extension forward of the side ribs into the neck and the consequent stretching of the skin. The le- 
thal cobra grows to a length of up to &/ 2 ft. and is estimated to cause more than 25,000 deaths a year on the Indian 
subcontinent Dr. E. R. Degglnger 




Hemisphere. They have a five-parted calyx and a 
corolla swollen at the base, but no spur. The 
name "snapdragon" refers to a peculiarity of the 
corolla, the lower lip of which, parted from the 
upper so as to open the mouth, shuts with a 
snap when released. The species A majus is 
known also as dragon's-mouth. 

SNAPPER, name given to several active, ma- 
rine, carnivorous fishes of the family Lutianidae 
and some other families on account of their vo- 
racity and quick biting at food. The best known 
and most valuable is the red snapper, Lutjanus 
gibhus , or pargo Colorado, which is known on 
rocky banks as far north as New York, but is very 
numerous in the Gulf of Mexico. It reaches a 
length of 2 ft. or more and is one of the best of 
American food fishes. The gray snapper, L gri- 
seus, sometimes called gray mangrove snapper 
or Pensacola snapper, in Florida attains an aver- 
age weight of about 2 lb., but averages 5 lb. off 
Cuba. 

SNAPPING TURTLE, large freshwater turtle, 
Chelydra serpentina , of the rivers and marshes 
of North and Central America, noted for its 
fierceness. It sometimes exceeds 3 ft. in length, 
but ordinarily is about half that. The jaws are 
large and strong, and grip so tenaciously on prey 
that the snapping turtle may sometimes be 
lifted from the ground by the object it bites. It 
feeds upon fish and all sorts of small aquatic an- 
imals. A second species, the alligator snapper, 
Macrochelys temmincki, occurs in the rivers of 
the southeastern United States. It is larger than 
the common snapping turtle, sometimes attain- 
ing a weight of 200 lb. These turtles, early in 
June, seek a sand bank, where the females dig 
holes with their hind feet and bury 25 or 30 
small spherical eggs, smoothing the sand care- 
fully over them. These two species constitute 
the family Chelydridae. 

SNARE DRUM, also called SIDE DRUM, ordi- 
nary military drum and the smallest orchestral 
drum; see Drum. It consists of a narrow, cylindri- 
cal metal shell, covered by two stretched drum- 
heads, usually made of sheepskin, and is 
sounded by striking with wooden sticks. Ten- 
sion of the skin, which controls pitch, is main- 
tained or adjusted by side cords that are laced 
into hoops around the edges of the skin. The 
upper head is called the batter head; the lower, 
across which from four to ten snares (thin 
pieces of catgut or coiled wire) are stretched, is 
the snare head. The player usually wears the 
snare drum suspended at his side by a strap. See 
Musical Instruments: Percussion Instruments. 
S.N.C.C. abbreviation for Student National 
Coordinating Committee (q.v.). 


SNOW 

SNEAD, Sam(uel Jackson) (1912- ), Ameri- 
can professional golf player, born in Hot 
Springs, Va. He won the Professional Goiters' 
Association of America championship in 1942, 
1949, and 1951; the Masters Tournament in Au- 
gusta, Ga., in 1949, 1952, and 1954; and the Brit- 
ish Open championship in 1946. Snead was a 
member of nine United States Ryder Cup teams. 
He won the World Senior championship in 1964 
and 1965, and in 1965 he also won the Greater 
Greensboro Open competition in North Caro- 
lina for the eighth time. 

He wrote Natural Coif (1953) and The Educa- 
tion of a Golfer (1962). 

SNIPE, common name applied to shore birds 
of the genus Capella, belonging to the family 
Scolopacidae, which includes also the wood- 
cock and sandpiper (qq.v.). The genus includes 
about twenty species, widely distributed 
throughout the Northern Hemisphere. The 
snipe has a long, slender bill, which is sensitive 
at the tip, used to probe for worms and grubs in 
swampy grasslands. It is highly regarded as a 
game bird because of its twisting, erratic flight 
after it is flushed. Most species breed in the far 
north and migrate southward for the winter. 

A typical species is the common American 
snipe, C. gallinago, known also as Wilson's 
snipe. It is mottled and striped with brown, 
black, and buff, and is about 11 in. in length. In 
courtship the male performs acrobatic revolu- 
tions in flight and drops suddenly from a height, 
producing a drumming beat as the air rushes 
past the quills in its wings. 

SNOOKER. 5ee Billiards. 

SNORRI STURLUSON (1179-1241), Icelandic 
historian, poet, and statesman, born in Odda. 
He became head of the highest Icelandic court 
in 1215 and in 1218 was invited to Norway by 
King Haakon IV (see under Haakon) to negoti- 
ate a peace between their two countries. After 
returning to Iceland, he used his power to his 
own advantage and in 1239 was forced to flee to 
Norway. He went back to Iceland the following 
year and in 1241 was killed by his own son-in- 
law, Gissur (d. about 1264), supposedly on or- 
ders from King Haakon. Snorri Sturluson was the 
author of the Younger Edda or Prose Edda (see 
Edda) and the probable author of the Heim- 
skringla or Sagas of the Norwegian Kings. The 
Sagas extend from the mythological kings to 
1177 and are based on chronicles, tradition, and 
legend. They reveal great literary ability and 
were frequently translated. See Iceland: History; 
Icelandic Literature: The Saga. 

SNOW, precipitation of transparent ice crys- 
tals formed when water vapor in the atmos- 
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phere (q.v.) is condensed at temperatures below 
freezing point (q.v.). Partly melted crystals usu- 
ally cling together to form snowflakes that may 
grow in size up to 3 or 4 in. in diameter; see 
Crystal. 

Structurally, elemental crystals of snow occur 
in any of various hexagonal forms, depending 
upon exact atmospheric temperatures during 
formation. Among these six-sided, basically 
symmetrical shapes are needle, columnar or 
stud, platelike, and star-shaped crystalline types. 
Because of the infinite variability of weather 
conditions, however, every snow crystal is 
unique in its precise configuration, and it is the 
large number of reflecting surfaces of the crystal 
that make snow appear white. Meteorological 
observers have secured photographs of the crys- 
tals as seen through the compound microscope. 
The longer rays that constitute the arms of the 
six-rayed stars are generally hollow tubes; they 
are evidently built up by additions to the edge 
of an original crystal. 

Snow is even more difficult to measure than 
rain. The action of the wind frequently inter- 
feres with falling snowflakes as they are about 
to enter a snow gage exposed to collect them or 
drives them out after they have entered the 
gage. Even moderate winds often remove the 
snow cover from the ground in some places 
while heaping deep drifts of snow in others. It is 
usual to state the quantity of snowfall as depth 
in inches, or some other unit, of newly fallen 
snow; it is also measured sometimes in terms of 
the depth of the layer of water that would result 
if the snow were melted in place. A.K.B. 

SNOW, C(harles) P(ercy), Baron Snow of 
Leicester (1905- ), British novelist, critic, and 
scientist, born in Leicester, England, and edu- 
cated as a chemist and physicist at the Univer- 
sity of Leicester and Christ College, University 
of Cambridge. He did scientific work in the 
1930's and during World War II was chief of sci- 
entific personnel for the ministry of labor. He 
was named a Commander of the British Empire 
in 1943, knighted in 1957, and created lifepeer in 
1964. Lord Snow is best known for a series of in- 
terrelated novels which examine English life be- 
tween 1920 and 1950. The series is named after 
the first of these novels, Strangers and Brothers, 
which appeared in 1940. Others in the series of 
eleven novels include Time of Hope (1949), The 
Masters (1951), The New Men (1954), The Affair 
(1959), and Last Things (1970). His novels are 
usually concerned with scientists, university 
people, public servants, and politicians. In The 
Two Cultures and the Scientific Revolution , 
originally given as a series of lectures and later 


(1959) published in book form, Snow urged a 
mutual understanding between scientists and 
men of letters. The 11 -volume "Strangers and 
Brothers" series was continued with Corridors 
of Power (1 964), a study of power politics in the 
British government, and completed with Last 
Things (1970). Snow was parliamentary secretary 
to the minister of technology, a member of the 
British cabinet, from 1964-66. 

SNOWBALL, any of various deciduous shrubs 
of the genus Viburnun , in the Honeysuckle fam- 
ily, Caprifoleaceae, distinctive for their balllike 
clusters of white flowers resembling snowballs. 
The clusters are as much as 4 in. wide. The shrub 
is native to Europe, North Africa, and Asia and 
is also cultivated in parks in North America. 
One of the most common species is the guelder 
rose or snowball tree, Viburnum opulus (var. 
sterile roseum), which has maplelike leaves and 
grows from 8 to 12 ft. high; it is a form of the Eu- 
ropean cranberry bush; see Cranberry. Another 
species is the Japanese snowball, V. tomento- 
sum (var. plenum). The name snowball is some- 
times applied to similar plants of other genera, 
including Hydrangea macrophylla, which is sold 
as a potted plant in the United States; see Hy- 
drangea. See also Viburnum. 

SNOWBERRY, bushy American shrub, Sym- 
phoricarpus albus , of the Honeysuckle family, 
Caprifoliaceae. A congener of the coralberry, it 
is common in ornamental cultivation for its 
loose, leafy cluster of snow-white berries at the 
ends of the branches. 

SNOWBIRD. See Junco 
SNOWDON, Great Britain, mountain group in 
Caernarvonshire, Wales. It is broken by valleys 
into five minor groups, whose chief peak (3560 
ft. above sea level) is the highest mountain in s. 
Great Britain. A rack-and-pinion railway was 
built to the summit in 1895. 

SNOWDROP. See Galanthus. 

SNOW LEOPARD. See Ounce 
SNOWMOBILE, gasoline-engine powered ve- 
hicle designed for rapid travel over snow-cov- 
ered terrain. Traction generally is provided 
through a drive track, a belt of rubber rein- 
forced by steel rods, at the rear of the vehicle. 
Although nearly fifty manufacturers produce 
snowmobiles, most models are driven by two- 
cycle one- or two-cylinder engines with be- 
tween 10 and 25 h.p. The vehicles usually cruise 
at 45 m.p.h., but some racing models with more 
powerful engines can travel at speeds up to 90 
m.p.h. Snowmobiles usually are steered by han- 
dlebars attached to a pair of skis at the front of 
the body. Exceptions to the general design olf 
snowmobiles are vehicles equipped with six or 
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Snowmobiles are some- 
times used on polar expe- 
ditions to help maneuver 
loaded sleds over ice 
blocks and ridges of the 
arctic terrain. 

Seitz Organization, Inc. 


eight large, low-pressure tires instead of a drive 
track and those powered by airplane-type 
ducted fan propulsion systems. Development of 
the snowmobile generally is credited to an 
American inventor, Carl J. Eliason, who devised 
a motorized toboggan in 1927. About 95 percent 
of the snowmobiles sold in the United States 
are used for winter recreation purposes; the re- 
mainder are work vehicles driven by police, tel- 
ephone linemen, ranchers and farmers, trappers, 
and rescue squad crews. Snowmobiles have 
aroused growing controversy, however, because 
of criticism regarding their undue noise, dam- 
age to snow-hidden crops, and dangerous high 
speed. 

SNUFF. See Tobacco. 

SNYDERS, Frans (1579-1657), Flemish painter, 
born in Antwerp. One of his teachers was the 
great Flemish painter Pieter Brueghel the 
Younger (see under Brueghel). After making his 
reputation as a painter of flowers and fruit, he 
became a master of animal painting and did no- 
table canvases of hunting scenes and animals in 
combat. Some of the best examples of these are 
"The Bear Hunt" (Kaiser Friedrich Museum, Ber- 
lin), "Fox Hunting" (Kunsthistorische Museum, 
Vienna), and "Stag Hunt" (Mauritshuis, The 
Hague). Snyders was court painter to the then 
governor of the Spanish Netherlands, Archduke 
Albert (1559-1621), and was employed to paint 
animals in large works by the Flemish artists 
Peter Paul Rubens and Jakob Jordaens (qq.v.). 
SOAP, cleansing agent or detergent (see Deter- 
gents) made from animal and vegetable fats, 
oils, and greases; chemically the sodium or po- 
tassium salt of a fatty acid, formed by the inter- 
action of fats and oils with alkali. 

History of Soapmaking. Early records men- 
tioning the use of numerous soapy materials 
and cleansing agents date back to ancient times. 
The purifying agents mentioned in the Old Tes- 
tament (Jer. 2:22 and Mai. 3:2) were not true 




soaps, but were a product of tree bark ashes 
alone. The Ist-century Roman historian Pliny 
the Elder (see under Puny) described various 
forms of hard and soft, dye-containing soaps 
known as rutilandis capillis, which had previ- 
ously been used by women to cleanse and im- 
part brilliant colors to the hair. Soapmaking was 
common in Italy and Spain during the 8th cen- 
tury. By the 13th century, when the soap indus- 
try was introduced from Italy into France, most 
soap was produced from the tallow of goats, 
with beech ash furnishing the alkali. The 
French, after experimentation, devised a 
method of making soap from olive oil instead of 
animal fats, and, about the year 1500, intro- 
duced their discoveries into England. The indus- 
try in England grew' rapidly, and in 1622 was 
granted special privileges by King James I (q.v.). 
In 1783, the Swedish chemist Karl Wilhelm 
Scheele (q.v.) accidentally simulated the reac- 
tion that takes place in the present-day boiling 
process of soapmaking, described below, when 
he boiled olive oil with lead oxide, producing a 
sweet-tasting substance which he called olsuss 
and which is now known as glycerin (q.v.). This 
discovery by Scheele led the 19th century 
French chemist Michel Eugene Chevreul (1786- 
1889) to investigate the chemical nature of the 
fats and oils used in soap; Chevreul eventually 
discovered, in 1823, that simple fats do not com- 
bine with alkali to form soap, but are first de- 
composed to form fatty acids and glycerols. 
Meanwhile, the manufacture of soap was revo- 
lutionized in 1791 by the French chemist Nico- 
las Leblanc (1742-1806), who invented a process 
for obtaining sodium carbonate, or soda (q.v.), 
from ordinary salt. In the early American colo- 
nies, soap was made from rendered animal fats 
and was processed mainly in the household, but 
by 1700 many areas derived their main income 
from the export of ashes and fats used in soap- 
making. 
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Ingredients. Oils and fats used are compounds 
of glycerin and a fatty acid, such as palmitic, or 
stearic acid (q.v.). When these compounds are 
treated with an aqueous solution of an alkali, 
such as sodium hydroxide, a process called sa- 
ponification, they decompose, forming glycerin 
and the sodium salt of the fatty acid. The fat pal- 
mitin, for example, which is the ester of glycerin 
and palmitic acid, yields sodium palmitate 
(soap) and glycerin upon saponification. The 
fatty acids required for soapmaking are supplied 
by tallow, grease, fish oils, and vegetable oils, 
such as coconut oil, olive oil, palm oil, soybean 
oil, and com oil. Hard soaps are made from oils 
and fats which contain a high percentage of sat- 
urated acids (see Hydrocarbons), which are sa- 
ponified with sodium hydroxide. Soft soaps are 
semifluid soaps made from linseed oil, cotton- 
seed oil, and fish oils, which are saponified with 
potassium hydroxide. Tallow used in soapmak- 
ing ranges from the cheapest grades, recovered 
from garbage and used for cheaper soaps, to the 
best edible grades used for fine toilet soaps. Tal- 
low alone yields a soap which is too hard and 
too insoluble to yield satisfactory lathering, and 
so it is usually mixed with coconut oil. Coconut 
oil alone yields a hard soap which is too insolu- 
ble for use in fresh water; it lathers in salt water, 
however, and is used as marine soap. Transpar- 
ent soaps usually contain castor oil, high-grade 
coconut oil, and tallow. A fine toilet soap made 
of high-grade olive oil is known as castile soap. 
Shaving soap is a potassium-sodium soft soap, 
containing stearic acid, which gives a lasting 
lather. Shaving cream is a paste of shaving soap 
in coconut oil. 

Functions. Most soaps remove grease and 
other dirt because some of their components 


are surface-active agents, or surfactants. Surfac- 
tants have a molecular structure which acts as a 
link between water and the particles of dirt, 
loosening the dirt particles from the underlying 
fibers or other surfaces to be cleaned. The mole- 
cule can perform this function because one end 
is hydrophilic, attracted to water, and the other 
is hydrophobic, attracted to substances which 
are not soluble in water. The hydrophilic end is 
similar in structure to water-soluble salts. The 
hydrophobic part of the molecule frequently 
consists of a hydrocarbon chain which is similar 
to the structure of grease, oil, and many fats. 
The net result of this peculiar structure permits 
soap to reduce the surface tension (q.v.) of 
water (by increasing wetting) and adhere to and 
make soluble substances otherwise insoluble in 
water. Soap powder is a hydrated mixture of 
soap and sodium carbonate. Powdered soap, 
which is used in dispensers, is a dry soap which 
has been pulverized to a fine powder. Liquid 
soap is a solution of soft potassium soap dis- 
solved in water. 

In the late 1960's, the increasing concern over 
the pollution of water resources, the harmful 
chemical contents of soaps and detergents, such 
as phosphates, were actively discouraged. In- 
stead, biodegradable agents that are easily bro- 
ken down and digested by bacteria, came into 
widening use; see Chemical Compounds, Syn- 
thetic: Soaps and Detergents ; Water Pollution. 
SOAP BOX DERBY, ALL-AMERICAN, racing 
contest for boy drivers of homemade, solely 
gravity-propelled or coasting cars, held annually 
in Akron, Ohio, and sponsored internationally 
by the Chevrolet Motor Division of the General 
Motors Corporation. Local preliminary races 
leading to the all-American event receive joint 
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sponsorship from various newspapers, radio and 
television stations, and civic and fraternal 
groups. All expenses of finalists are paid, and 
the top nine winners receive substantial re- 
wards, including college scholarships. The 
champion receives a $7500 four-year scholarship 
to the college of his choice. National headquar- 
ters of the program are in Detroit, Mich. 
Qualification and Rules. A competing driver 
must be at (east eleven years of age and no older 
than fifteen, must have designed and built his 
own motorless vehicle, and must be the cham- 
pion of his own community, as proven in a local 
race known as an Annua! Gravity Grand Prix. 
Such local races are held in cities throughout 
the United States and in seven foreign 
countries. 

Each competitor in the Soap Box Derby must 
build his car out of parts that together cost no 
more than $35; this figure does not include the 
wheels and axles, however, which are supplied 
at cost by Chevrolet dealers. The specifications 
of derby cars stipulate a wheelbase of not less 
than 48 in., a length not exceeding 80 in., a 
width not more than 34% in., and a height not 
over 28 in. The total weight of car and driver 
must not exceed 250 lb. Each car is officially in- 
spected. 

Finals. Each August the all-American finals, 
composed of numerous heats, are held on a 
specially designed racing course in Akron 
known as Derby Downs. The course comprises 
a sloping, three-lane, straightaway track, 975.4 ft. 
long and 30 ft. wide, bordered by spectator 
grandstands. The track, originally of concrete, is 
today surfaced with green-painted macadam. It 
has an average grade of 6 percent; the steepest 
grade is 14 percent at the top, with the track ta- 
pering to 1.7 percent at the finish. Cars must 
start from a standstill. An average time for com- 
pletion of the course is about 27 sec., with 
speeds averaging about 26 m.p.h. 

Competition is divided into two classes, one 
for boys eleven or twelve years old and the 
other for boys from thirteen to fifteen. Trophies 
are awarded for different categories of perfor- 
mance. Electronic devices and motion-picture 
cameras insure equal starts and accurate de- 
cisions in the closely contested heats. 

History. The Soap Box Derby was originated in 
1933 by the American newspaper photographer 
Myron E. Scott (1907- ). The first derby, held in 

Dayton, Ohio, was a local event. The following 
year Chevrolet assumed sponsorship and thirty- 
four cities sent entries. Akron became the per- 
manent site of the all-American race in 1935, 
and Derby Downs was opened in 1936. The race 


has been held every year since 1934, with the 
exception of a four-year suspension during 
World War II. Local derby competition has grad- 
ually spread to a growing number of cities, and 
the entry list now nears 260 each year. In the 
U.S. alone, an estimated 50,000 boys annually 
build and race Soap Box Derby cars. 

SOAP PLANT, or AMOLE, any of several plants 
of the Lily family, Lileaceae, noted for their de- 
tergent properties, and native to fields in west- 
ern North America. The soaplike substances in 
soap plants, known as saponins (q.v.), permeate 
the roots, bark, leaves, and fruit of the plants. 
Primitive American Indians used the plant to 
make soap and the saponins today are used in 
manufacturing detergents and foaming liquids 
for fire extinguishers. The California soaproot, 
Chlorogalum pomeridianum, is 3 to 5 ft. high 
and bears white star-shaped, purple-veined 
flowers, which open in the afternoon; and long 
grasslike leaves that grow up to 1% ft., directly 
from the underground bulb. 

SOAPSTONE. See Steatite. 

SOBIESKI, John III. See jOHN III SOBIESKI. 
SOCCER, or ASSOCIATION FOOTBALL, type 
of football game played principally with the feet 
and in this way distinguished from Rugby (q.v.) 
football and American football, in which carry- 
ing and throwing the ball are largely employed 
in addition to kicking. The rules for association 
football were first definitely promulgated in 
1863 by the London Football Association, 
whence the name. Later the term "association" 
was abbreviated to "assoc", which was trans- 
formed into "soccer", as the game is commonly 
known today. 

Field and Equipment. Soccer football is 
played on a field the maximum length of which 
is 130 yd. and the minimum 100 yd.; its maxi- 
mum width is 100 yd. and the minimum 50 yd. 
The field is marked by end lines, or goal lines; 
sidelines, or touch lines; a halfway line; a pen- 
alty area; and a goal area. In the center of each 
goal line is set a goal consisting of two, vertical 
posts placed 8 yd. apart and connected by a ho- 
rizontal crossbar 8 ft. from the ground. The 
game is played with a spherical ball not less 
than 27 in. and not more than 28 in. in circum- 
ference. 

Play. The object of the game is to score more 
goals or points than the opponent. A goal is 
scored when the ball is kicked or headed, that 
is, propelled by the head, so that it passes be- 
tween the goalposts and under the crossbar. A 
team is made up of 11 players, and the game is 
in charge of a referee, assisted by 2 linesmen or 
touch men. 
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The game is played in 2 halves of 45 min. 
each, with an interval of approximately 10 min. 
between halves, during which the teams change 
goals, just before play, the team captains toss a 
coin and the winner of the toss has the option 
of a choice of goals or kickoff. The game begins 
with a place-kick by the center forward from 
the center of the field. He usually elects to kick 
the ball a short distance to either side so that a 
nearby teammate may play the ball. 

Throughout the game the ball is driven only 
by kicking it or by bouncing it off the head 
(heading). Use of the hands is prohibited except 
in the following situations. Either goalkeeper 
may pick up the ball with his hands when it 
comes within his penalty area; he may then 
carry the ball 4 steps and throw or kick it. In ad- 
dition, if the ball goes across the touch line, a 
player of the side that did not force it out 
throws it by hand into the playing field. Two 
types of kicking are employed to advance the 
ball toward the opponents' goal: the long kick, 
by means of which the player kicks the ball to 
another player, or kicks it off the field; and the 
dribble, by means of which the player, while 
running, propels the ball by a succession of 
slight kicks, keeping it always under his control. 
Special Rules and Penalties. The rules of soc- 
cer forbid tripping, holding, or pushing. Players 
may block their opponents with their bodies, 
but they may not charge into opposing players 
from behind. The opponent of the team com- 
mitting a violation of these rules is permitted a 
try at goal by a free kick from a point near the 
goal. The various types of free kicks include the 
direct kick, from which a goal can be scored 
against the offending team; the indirect free 
kick, from which a goal cannot be scored unless 
the ball has been touched by a player other than 
the kicker; and the 11-m penalty kick, which is 
awarded by the referee when a defending team 
has committed a serious foul in its own 16-yd. 
penalty area. If a player kicks the ball across his 
own goal line or the ball bounces across his goal 
line off any part of his body except his hands, an 
opposing player is allowed to kick the ball into 
play by means of a corner kick. This is a kick 
taken 1 yd. from the corner flag marking the 
juncture of the goal line and the touch line. 
International Competition. Soccer, both pro- 
fessional and amateur, is a popular game all over 
the world and the national sport of a great many 
countries. It is often regarded as the world's 
greatest spectator sport. Games played in Mara- 
cana Stadium, Rio de Janeiro, Brazil, which is 
the largest sports arena in the world, have at- 
tracted as many as 209, 000 paying spectators. 


The international governing body of soccer is 
the Federation Internationale de Football Asso- 
ciation (F.I.F.A.), with headquarters in Zurich 
Switzerland. Competition for the World Soccer 
Championship, also called the World Cup or the 
Jules Rimet Cup, takes place every four years 
Winners of the cup have been Uruguay, 1930 
Italy, 1934; Italy, 1938 (competition suspended 
1942-46); Uruguay, 1950; West Germany, 1954; 
Brazil, 1958; Brazil, 1962; England, 1966; Brazil, 
1970; and West Germany, 1974. 

In the United States the game of soccer is 
played on both amateur and professional levels. 
Much of the play is organized through the 
United States Soccer Football Association 
(U.S.S.F.A.), which was formed in 1912 and has 
been a member of the F.I.F.A. since 1913. The 
North American Soccer League (N.A.S.L.), estab- 
lished in 1967, consists of professional teams in 
the U.S. and Canada. 

SOCHI, city and port of the Soviet Union, in 
the Russian S.F.S.R., on the subtropical Black Sea 
coast at the mouth of the Sochi R., 105 miles s.e. 
of Krasnodar. Lying at the foot of the Caucasus 
Mts., it is one of the principal health resorts of 
the country, with sulfur springs and many sana- 
torium^. The region grows citrus fruit, tobacco, 
and tea, and the city has tobacco- and food- 
processing, meat-canning, and dairying in- 
dustries. Sochi is the site of the Ostrov Museum, 
a state theater (1937), a botanical garden, and an 
agricultural experimental station. Founded in 
1896 as Dakhovskiy, the spa developed after 
1910 and was chartered in 1926. Growing con- 
siderably after 1933, it became a city in 1948. 
Pop. (1970) 224,000. 

SOCIAL AND REHABILITATION SERVICE 

(S.R.S.), agency of the United States Department 
of Health, Education, and Welfare established in 
1967; see Health, Education, and Welfare, Depart- 
ment of. The service exists to strengthen and 
coordinate the major social-service, rehabilita- 
tion, and income-support programs of the De- 
partment of Health, Education, and Welfare. 
The programs are funded at about $8,000,- 
000,000 a year. The S.R.S. grants financial help to 
States to upgrade the quality of life for the aged, 
the mentally and physically disabled, the blind, 
and needy families with dependent children; 
and it administers Medicaid, a program that aids 
States to provide hospital, nursing-home, and 
other essential health services to eligible needy 
persons; see Medicare and Medicaid. The S.R.S. 
also assists community programs for older 
Americans; administers cash assistance for the 
needy under public-assistance programs; devel- 
ops social services for children, families, youth, 
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and adults; provides health and medical-care 
services for low-income persons; administers 
vocational rehabilitation programs for the dis- 
abled and disadvantaged; provides services to 
prevent and reduce delinquency; and adminis- 
ters a Cuban refugee program for relocation, 
training, and placement of Cuban refugees. 
SOCIAL CONTRACT, voluntary agreement 
among men defining the relationship of individ- 
uals with each other and with government and 
by this process forming a distinct organized so- 
ciety. Concern over the origin and conditions of 
political obligation was manifest even in the 
writings of philosophers and statesmen in an- 
cient Greece and Rome. Such ideas were not 
systematically formulated, however, until the 
latter part of the 16th century, when Protestant 
philosophers sought a democratic principle 
with which to oppose the authoritarian theory 
of the divine right (q.v.) of kings. In the 17th and 
18th centuries the theory of a social compact 
among individuals of a society was Jinked with 
the doctrine of natural law (q.v.). For the devel- 
opment and historical importance of the major 
social-contract theories as expounded by the 
English philosophers Thomas Hobbes and John 
Locke and the French philosopher Jean Jacques 
Rousseau (qq.v.), see Political Theory: The So- 
cial Contract. See also Government; State. 
SOCIAL-CREDIT MOVEMENT, reform move- 
ment that urges the elimination of social and 
economic inequities in capitalist society 
through a reformation in the currency and 
banking systems. It was formulated after World 
War I by the British civil engineer Clifford Hugh 
Douglas (1879-1952). He argued that the banks 
dominate the economic system and have 
usurped from the community as a whole the 
function of creating purchasing power. Thus 
consumers, deprived of sufficient purchasing 
power, are unable to buy the goods and services 
they produce as workers. 

Douglas proposed to increase consumer pur- 
chasing power through the sale of goods and 
services at prices fixed by the government, in 
accordance with his own formula, at less than 
cost as originally calculated by producers. To 
reimburse producers for the losses they would 
otherwise sustain, he proposed that the govern- 
ment issue credits to them out of new money 
created by the government. He further advo- 
cated that the government become the only in- 
stitution entrusted with the functions of creat- 
ing currency and credit. 

Although social-credit doctrines were re- 
jected by almost all economists, the theory was 
welcomed among poor farmers and other debt- 


ors. The most notable influence of social-credit 
theory on government policy occurred in the 
Canadian province of Alberta. There, William 
Aberhart (1878-1943), a Canadian politician and 
evangelist, organized the Social Credit Party and 
led it to a victory in the provincial election of 
1935. Legislation was enacted by the Alberta leg- 
islature in 1936 and 1937 applying social-credit 
ideas but was invalidated as unconstitutional in 
1938 by the Supreme Court of Canada. In the 
same year the court's decision was upheld on 
appeal to the privy council of the (British) Com- 
monwealth of Nations. The movement, modi- 
fied as a result of these decisions, gained popu- 
larity in British Columbia and in 1952 won the 
general elections in that province. In Federal 
politics, as many as nineteen members of the 
Social Credit Party represented Alberta, British 
Columbia, and Saskatchewan in the House of 
Commons between 1935 and 1957, but all Social 
Credit seats in the Federal lower house were 
lost in 1958. 

In 1962, the Social Credit Party returned its 
largest representation to the House of Com- 
mons with 30 members, 24 from the province of 
Quebec. By 1965, the Quebec social creditors 
under Real Caouette (1917- ) had formed a 
new party known as the Ralliement de Credi- 
tistes which still proclaimed the social-credit 
doctrine. By the time of the Federal elections in 
1972, the differences between the two factions 
had been overcome, and the Social Credit Party 
obtained 15 seats in the House of Commons, all 
from Quebec. 

Thirty-six years of Social Credit power in Al- 
berta came to an end when the party was de- 
feated by the Progressive Conservative Party in 

1971. The Social Credit Party of British Columbia 
suffered defeat by the New Democratic Party in 

1972. after twenty years in power. In Quebec, 
the party held 12 seats in the national assembly 
in 1970, but lost 10 seats in the elections of 

1973. 

SOCIALISM, economic and social doctrine, 
political movement inspired by this doctrine, 
and system or order established when this doc- 
trine is organized in a society. The socialist doc- 
trine demands state ownership and control of 
the fundamental means of production and dis- 
tribution of wealth, to be achieved by recon- 
struction of the existing capitalist or other polit- 
ical system of a country through peaceful, 
democratic, and parliamentary means; see Capi- 
talism. The doctrine specifically advocates na- 
tionalization (q.v.) of natural resources, basic 
industries, banking and credit facilities, and 
public utilities. It places special emphasis on the 
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nationalization of monopolized branches of in- 
dustry and trade, viewing monopolies as inimi- 
cal to the public welfare; see Monopoly. It also 
advocates state ownership of corporations in 
which the ownership function has passed from 
stockholders to managerial personnel. Smaller 
and less vital enterprises would be left under 
private ownership, and privately held coopera- 
tives would be encouraged; see Cooperative 
Movement. 

These are the tenets of the Socialist Party 
(q.v.) of the United States, the Labour Party 
(q.v.) of Great Britain, and labor or social demo- 
cratic parties of various other countries. There- 
fore they constitute the centrist position held by 
most socialists. Some political movements call- 
ing themselves socialist, however, insist on the 
complete abolition of the capitalist system and 
of private profit, while at the other extreme are 
socialist programs having objectives entailing 
even fewer changes in the social order than 
those outlined above. The ultimate goal of all 
socialists, however, is the establishment of a 
classless cooperative commonwealth in every 
nation of the world. 

Distinct from Communism. The terms "so- 
cialism" and "communism" (q.v.) were once 
used interchangeably. Today, however, commu- 
nism designates those theories and movements 
which, in accordance with one view of the 
teachings of the 19th-century German political 
economists Karl Marx and Friedrich Engels 
(qq.v.), advocate the abolition of capitalism and 
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ail private profit, by means of violent revolution 
if necessary. Marx organized the International 
Workingmen's Association (q.v.) or First Inter- 
national; when this congress met at Geneva 
Switzerland, in 1866 it was the first international 
forum for the promulgation of communist doc- 
trine. This doctrine was later expanded by the 
Russian revolutionary Vladimir llich Lenin (q.v.) 
first premier of the Soviet Union, who defined a 
socialist society as one in which the workers 
free from capitalist exploitation, receive the full 
product of their labor. Most socialists deny the 
claim of Communists to have achieved social- 
ism in the U.S.S.R., which they regard as an au- 
thoritarian tyranny. But after World War II 
many Communist-led political parties in the 
Russian sphere of influence still used the desig- 
nation "socialist" in their names. In East Ger- 
many, for example, the name adopted by the 
merged Communist and Social Democratic par- 
ties was the Socialist Unity Party. 

The modern socialist movement, as distin- 
guished from communism, had its origin largely 
in the revisionist movement of the late 19th 
century. The worsening condition of the prole- 
tariat or workers and the class war predicted by 
Marx for Western Europe had not come about. 
Many socialist thinkers began to doubt the in- 
dispensability of revolution and to revise other 
basic tenets of Marxism. Led by the German 
writer Eduard Bernstein (q.v.), they declared 
that socialism could best be attained by re- 
formist, parliamentary, and evolutionary meth- 
ods, including the support of the bourgeoisie 
(q.v.). 

Moderate Socialism. Such a view was held by 
the founders of the Fabian Society (q.v.), organ- 
ized in 1884 by British social reformers Sidney 
and Beatrice Webb (see under Webb) and their 
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associates. The Fabians in turn helped to form 
the British Independent Labour Party in 1893; it 
became affiliated with the newly organized La- 
bour Party in 1906. In the U.S. a small Socialist 
Labor Party was founded in 1877. This party, 
small as it was, became fragmented in the 
1890's. In 1901, a moderate faction of the party 
under Morris Hillquit (q.v.) joined with the So- 
cial Democratic Party of Eugene V. Debs (q.v.) 
and the Christian Socialists of George D. Herron 
(1862-1925) to form the Socialist Party. 

The moderate or revisionist type of socialism 
found its clearest expression in the organization 
in Paris in 1889 of the Second International 
(q.v.). This body differed from the First Interna- 
tional in that it was merely a coordinator of the 
activities of its affiliated political parties and 
trade unions. The Second International also di- 
verged in ideology; a majority of its members, 
led by Eduard Bernstein, were revisionists. The 
left-wing minority was led by Lenin and the 
German revolutionist Rosa Luxemburg (q.v.); a 
third element, Marxist but opposed to Lenin, 
was led by the German theorist Karl Johann 
Kautsky (q.v.). The Second international de- 
clared its opposition to the preparations for war 
being made by most European governments. 
Rise of the Left Wing. When World War I 
began in 1914, moderate European socialist 
leaders supported their respective governments. 
Leaders of the Socialist Party in the U.S. and of 
the Labour Party of Great Britain did not. 
Spokesmen for the left wing, led by Lenin, la- 
beled the war an imperialist struggle and urged 
the workers of the world to convert the war into 
a proletarian revolution or to turn the imperi- 
alist war into a class war. This ideological con- 
flict resulted in the collapse of the Second inter- 
national. Revived after World War I, it was never 
again important. 

Despite the decline of the Second fnterna- 


Tt\e first Labour Party cabinet of Great Britain , elected 
in 1924 and headed by James Ramsay MacDonald 
( front row , fifth from left). upi 

tional, socialist parties made substantial gains 
during the years following World War I and dur- 
ing World War II. In Great Britain, the Labour 
Party under James Ramsay MacDonald (q.v.) 
was in power for ten months in 1924 and again 
from 1929 to 1931 but it lacked parliamentary 
majorities and accomplished little. In Australia 
the Labour Party held office from 1929 to 1932, 
1941 to 1949, and was returned to power in 1972. 
The Labour government of New Zealand, 
elected in 1935, remained in power until 1949. 
In Scandinavia, candidates of the Social Demo- 
cratic parties of Denmark, Norway, and Sweden 
were elected to high positions early in the 
1920's; these parties subsequently became dom- 
inant in Scandinavia. 

Socialism vs. Fascism. During the 1920's and 
1930's socialist and communist parties were in 
continuous conflict. One point of contention 
was the question of support for the U.S.S.R. So- 
cialists castigated communists as agents of Rus- 
sia and traitors to their own countries. Also dur- 
ing the 1 920's and 1930's, fascist regimes in 
Germany and Italy caused both socialists and 
communists to develop new tactics; see Fascism; 
National Socialism. Attempts were made in sev- 
eral countries to form a united front of all work- 
ing-class organizations opposed to fascism, but 
the movement had limited success, even in 
France and Spain, where it did well in the 1936 
elections. Failure of the communists and social- 
ists of Germany to unite is regarded as one 
cause of the success of the National Socialists. 
The fragile alliance that was achieved between 
socialists and communists in some countries 
during this "Popular Front" period was de- 
stroyed in 1939 by the conclusion of a non- 
aggression pact between Germany and the 
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U.S.S.R. Socialists condemned this act as a dem- 
onstration of the community of interest be- 
tween two totalitarian governments. In August, 
1939, Germany invaded Poland, precipitating 
World War II, and socialists in the Allied 
countries immediately expressed full support of 
their respective governments. 

After World War II. An upsurge occurred in 
support of socialist parties after the war, chiefly 
in Western Europe. The greatest advance was 
scored in Great Britain in 1945; the victorious 
Labour Party had in its campaign advocated the 
socialization of the British economy. In ensuing 
years individual socialists won victories and in 
some instances formed governments in France, 
Italy, Belgium, the Netherlands, Norway, Swe- 
den, and numerous other European countries. 
The Socialist International, similar to the Second 
International, was organized in 1951 in Frank- 
furt, West Germany. In Asia, socialism made 
progress in India, Burma, and Japan; the Asian 
Socialist Conference was formed as the Eastern 
equivalent of the Socialist International. The So- 
viet satellites, the "People's Democracies" of 
Eastern Europe, including Poland, Czechoslova- 
kia, Hungary, Bulgaria, and Rumania, came 
under the control of Communist-Socialist par- 
ties, but these were dominated in all cases by 
Communists. China established a Communist 
government, as did Albania and, later, Cuba. 
Emerging nations of Africa, Asia, and Latin 
America frequently adopted social systems that 
were largely socialist in orientation. In many in- 
stances, these nations took over properties held 
by foreign owners. The influence of the Socialist 
Party of the U.S., led from 1924 to 1968 by Nor- 
man Thomas (q.v.), gradually declined, although 
much of its economic program became law 
under the New Deal (q.v.) of President Franklin 
Delano Roosevelt (q.v.). 

The period following World War II was also 
marked by intensification of the conflict be- 
tween socialists and Communists. Socialists ap- 
proved such measures, initiated in the U.S. and 
supported by the governments of Western Eu- 
rope, as the European Recovery Program and 
the North Atlantic Treaty Organization (qq.v.), 
declaring that the former would stem the tide of 
totalitarian Communism by raising living stand- 
ards and that the latter would achieve the same 
end by strengthening Western Europe militarily. 
Communists denounced these measures as im- 
perialist preparations for war against the U.S.S.R. 

While socialist political parties may suffer oc- 
casional setbacks in elections in those countries 
in which they form half of the two-party system, 
as in New Zealand in 1960 (they had been re- 


turned to power in 1957 and did regain power 
in 1972), and in Great Britain in 1970 (after six 
years in power), it must be noted that extensive 
and fundamental parts of the socialist program 
are permanent features of contemporary eco- 
nomic and social life. NT & R E Bu 

SOCIALIST, INTERNATIONAL See Second ) n . 

TERNATIONAL. 

SOCIALIST PARTY, political party of the 
United States, founded in Indianapolis, Ind. in 
1901. The first political party in the U.S. dedi- 
cated to the promotion of socialism (q.v.) was 
the Socialist Labor Party, founded in 1877. In 
1890 leadership of this party was assumed by 
Daniel De Leon (q.v.), an authoritarian follower 
of the revolutionary policies of the German po- 
litical economist Karl Marx (q.v.). In 1899, mod- 
erate members of the Socialist Labor Party, led 
by the American lawyer Morris Hillquit (1869— 
1933), resigned. Meanwhile, in 1898, the Social 
Democratic Party had been founded by the 
American labor leader Eugene V. Debs and the 
American editor and legislator Victor Berger 
(qq.v.). This party had some early success in 
local elections in Massachusetts, and Debs re- 
ceived 95,000 votes as its Presidential candi- 
date in 1900. The American Congregationalist 
minister George Davis Herron (1862-1925) be- 
came a Socialist in 1899, hoping to give the 
movement a Christian orientation. In 1901 Hill- 
quit and his faction of the Socialist Labor Party 
joined Debs, Berger, and other Social Demo- 
crats and the Christian Socialists to form the So- 


Eugene V. Debs (left), Socialist Party leader , with Jean 
Longuely , French Socialist , in Chicago after Debs' first 
public speech following his release from prison in 
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cialist Party of America. By 1912 party mem- 
bership had increased to approximately 118,000. 
Debs, Presidential candidate of the party in 1904 
and 1908, received 900,672 votes (6 percent of 
the popular vote), in the 1912 Presidential elec- 
tion. In that year the party had more than 1000 
members in public office. The reformist policies 
or 'Immediate demands' 7 of the party, dedi- 
cated to achieving socialism through peaceful 
democratic methods, were disseminated by in- 
fluential publications. The party also played an 
important role in the growth of trade unions 
(q.v.) in the U.S. 

The Socialist Party denounced World War I 
and the belligerent role of the U.S. in what it re- 
garded as an imperialist conflict although some 
of the party's leaders resigned to support the 
war. Debs was arrested in 1917 for making an 
anti-war speech in Canton, Ohio, and sen- 
tenced to ten years in prison under the Espio- 
nage Act of 1917 (q.v.). In 1920, while in prison, 
he was again the party candidate for the Presi- 
dency and received 919,799 votes. This was the 
largest vote ever cast for a Presidential candi- 
date of the Socialist Party. Meanwhile, the Rus- 
sian Revolution (q.v.) of 1917 led to a split in the 
party. The left wing, which later constituted the 
Communist Party, advocated similar revolution- 
ary methods and the establishment of a workers' 
dictatorship in the U.S. Following the party split, 
in 1919, the Socialist Party declined in mem- 
bership to approximately one-fourth its former 
size. 

In 1924 the Socialist Party, striving to create a 
farmer-labor coalition, endorsed U.S. Senator 
Robert M. La Follette (see under La Follette), 
Presidential candidate of the Conference for 
Progressive Political Action. La Follette polled 
4,831,289 votes. After the dissolution of the La 
Follette movement, the Socialist Party was led 
by Norman M. Thomas (q.v.), the party candi- 
date for the Presidency in six elections from 
1928 through 1948. While the Socialist Party de- 
clined in numbers and influence, many of the 
social reforms it had advocated became ac- 
cepted facts of American life. During the first 
administration of President Franklin D. Roose- 
velt (q.v.), much social legislation (q.v.) was 
passed which had first been advocated by So- 
cialist Party members. In 1937 a split within the 
party resulted in the formation of the Social 
Democratic Federation, which subsequently 
supported national candidates of the Demo- 
cratic Party. The last Presidential candidate of 
the Socialist Party was Darlington Hoopes 
(1896- ), who received 20,203 votes in 1952 

and 2192 write-in votes in 1956. In 1957 the So- 
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cialist Party and the Social Democratic Federa- 
tion reunited. The resultant Socialist Party-So- 
cial Democratic Party, joined in 1958 by the 
left-wing Independent Socialist League, became 
a member of the Socialist International, a feder- 
ation of world democratic socialist parties. Nei- 
ther the new Socialist Labor Party nor the So- 
cialist Workers Party, two smaller American 
political parties advocating international revolu- 
tion, became a member of the Socialist Interna- 
tional, and each of these parties does run inde- 
pendent candidates for office. In 1968, with the 
death of Norman Thomas, Darlington Hoopes 
was named honorary chairman of the party, and 
in 1970, he and the American labor leader A. 
Philip Randolph (q.v.) were named honorary co- 
chairmen. The party no longer runs its own can- 
didates for office but remains an active educa- 
tional and organizing force in such fields as 
labor and civil rights. In December, 1972, the 
party was renamed Social Democrats, U.S. A.; 
Bayard Rustin (1910- ) became its chairman in 

1974. N.T. & R.E.Bu. 

SOCIALIZED MEDICINE. See Medicare and 
Medicaid; Medicine. 

SOCIAL LEGISLATION, generic term used to 
denote the body of laws enacted in various 
countries, chiefly in the 19th and 20th centuries, 
to correct specific social and economic malad- 
justments. In general, such laws are designed to 
raise the standard of living and the cultural level 
of the economically depressed portions of the 
population. In recent times social legislation has 
also been effected to aid those segments of the 
genera! public affected by such business va- 
garies as spiraling costs of living and increased 
unemployment. 

Among the many types of enactment compre- 
hended in the term "social legislation" are laws 
providing for public assistance to the indigent 
and to the physically handicapped, for unem- 
ployment insurance, for old-age pensions, for 
compensation payments to workmen injured in 
the performance of their jobs, for public educa- 
tional systems, and for slum clearance and pub- 
lic housing. Other examples are laws prohib- 
iting or limiting the employment of women and 
minors, establishing minimum wages, and pro- 
hibiting discrimination against persons and 
groups because of race or religion. See Child 
Labor; Civil Rights and Civil Liberties; Discrimina- 
tion; Education in the United States; Factories 
and the Factory System; Hours of Labor; Hous- 
ing; Labor Relations; Minimum Wage; Old-Age 
Pensions; Unemployment Insurance; Women, Em- 
ployment of; Women's Rights; Workmen's Com- 
pensation. 
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A breadline illustrates the plight of the unemployed in 
the U.S. during the economic depression of the 1930's, 
which much of the New Deal legislation of President 
Franklin D. Roosevelt was designed to alleviate. upi 

History in Europe. The concept of govern- 
mental assistance to the poor began to receive 
general acceptance in the 18th century, mainly 
in those countries in which society was under- 
going a drastic reorganization as a result of the 
Industrial Revolution (q.v.). In England, where 
this transition began earlier than in other 
countries and where it was accompanied by the 
most severe economic maladjustments, a series 
of enactments known as poor laws was passed 
beginning in the 16th century for the relief of 
the growing numbers of poverty-stricken indi- 
viduals and families. By the 19th century these 
laws had become inadequate, and in 1834 a 
basic reform was effected by the passage of a 
new poor law, which placed the administration 
of public relief on a uniform, organized basis. 
One of the chief provisions of this law stipu- 
lated that relief for the able-bodied unem- 
ployed and their dependents should be fur- 
nished only in workhouses, and that the nature 
and amount of the relief should not be such as 
to elevate the economic status of the recipients 
above that of the poorest laborers. The new 
poor law remained in effect for almost a cen- 
tury. Recurrent economic crises and consequent 
rises in poverty and unemployment put a heavy 
strain on the relief facilities provided under this 
law; although several successive parliamentary 
commissions recommended reforms, little legis- 
lative action was taken. 

Not until 1930, when Great Britain was suffer- 
ing from the severest economic depression in its 
history, was a new enactment, the Poor Law Act, 
passed in an attempt to deal with the rapidly 
deteriorating situation. A comprehensive pro- 
gram of social legislation was enacted by the La- 


bour Party government that came into power in 
1945. Included among the features of this pro- 
gram, which was aimed at providing lifetime se- 
curity for the entire populace, were greatly ex- 
panded unemployment, sickness, and liability 
insurance; old-age pensions; workmen's com- 
pensation; a system of minimum wages; and a 
national health plan; see Great Britain: History: 
World War II: The Labour Party in Office. 

Elsewhere in Europe, the use of poor relief as 
a means of curing social ills was abandoned late 
in the 19th century in favor of legislation deal- 
ing with problems of a far broader scope. The 
most advanced countries in this respect were 
Germany and Sweden, where laws were passed 
between 1880 and 1890 regulating the employ- 
ment of women and children and providing for 
workmen's compensation, unemployment and 
sickness insurance, and old-age pensions. Both 
of these countries continued their pioneering 
role well into the 20th century. The Swedish 
government enacted a program for the con- 
struction of low-cost public housing that served 
as a model for many other countries. 

In Russia, social legislation was almost un- 
known before the Russian Revolution of 1917; 
see Russian Revolution, The. Subsequent legisla- 
tion included social-insurance and public- 
health and welfare laws and led to the immense 
expansion of educational facilities, resulting in a 
drastic reduction of illiteracy. Soviet enactments 
in social insurance and public welfare are gen- 
erally administered by the trade unions, rather 
than by the government; see Union of Soviet So- 
cialist Republics: The Economy. 

Development in the United States. In the 
United States, most relief for the poor was ad- 
ministered by private and local agencies until 
the middle of the 19th century. The first State 
board of charities was created in Massachusetts 
in 1863. Subsequently, public-welfare programs 
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began to replace outright charity. In 1910 the 
first board of public welfare was established in 
Kansas City, Mo. Many communities and States 
later formed similar agencies, and numerous 
laws were passed establishing government-ad- 
ministered systems of public welfare and regu- 
lating labor conditions. 

After the election of President Franklin De- 
lano Roosevelt (q.v.) in 1932, the body of social 
legislation known as the "New Deal'' (q.v.) 
helped to alleviate the hardship caused by the 
economic crisis of 1929 and the subsequent de- 
pression. This legislation included the National 
Industrial Recovery Act, the National Labor 
Relations Act, the Fair Labor Standards Act 
(qq.v.), and the laws creating the Federal system 
of social security (q.v.). Various laws were en- 
acted to aid economically distressed farmers; 
among these are the Agricultural Adjustment 
Act of 1933, which was later declared unconsti- 
tutional by the Supreme Court of the United 
States (q.v.), and the Farm Credit acts of 1933, 
1935, and 1937, whereby loans were extended to 
needy farmers through Federal agencies (see 
Farm Credit Administration). In 1933 Congress 
passed the Home Owners' Loan Act, providing 
credit for home owners unable to meet mort- 
gage (q.v.) payments. All Federal social legisla- 
tion was administered by a specially created bu- 
reau, the Federal Security Agency, established in 
1939. 

In the years following World War II, President 
Harry S. Truman (q.v.) proposed a program of 
social legislation known as the "Fair Deal". 
Based on the achievements of the New Deal, it 
called for expanded social security; a national 
health-insurance program; an increase in the 
statutory minimum wage; the establishment of a 
Fair Employment Practices Commission, and a 
civil-rights division in the Department of Jus- 
tice; the banning of the poll tax (q.v.); the classi- 
fication of the crime of lynching (q.v.) as a Fed- 
eral offense; the outlawing of racial segregation 
in public transportation facilities, restaurants, 
and schools; Federal aid to the State educational 
systems; and the initiation of a broad program 
of slum clearance and public-housing construc- 
tion. 

During the administration of President 
Dwight David Eisenhower (q.v.), the Supreme 
Court established the basis for future social leg- 
islation by declaring the racial segregation of 
public schools unconstitutional. Subsequent 
civil-rights acts prohibited racial discrimination 
in education, employment, and housing. An- 
other accomplishment of the Eisenhower ad- 
ministration was the creation of a cabinet-rank 


Department of Health, Education, and Welfare; 
see Health, Education, and Welfare, Department 
of. 

Comprehensive social legislation on a vast 
scale was enacted under Presidents John Fitz- 
gerald Kennedy and Lyndon Baines Johnson 
(qq.v.). In an effort to eliminate poverty in the 
U.S., the Office of Economic Opportunity 
(O.E.O.) was established in 1964; see Poverty: 
War on Poverty. The Johnson administration 
also sponsored legislation for the assistance of 
students and educational institutions at all lev- 
els and developed Project Headstart, a program 
of education for preschool children (see Pre- 
school Education). Medical assistance was pro- 
vided through Medicare and Medicaid (q.v.), 
designed to defray the costs of medical atten- 
tion for the elderly and the poor. Additional leg- 
islation, intended to deal with the problems of 
the urban environment included funding for 
housing projects, studies of mass transit and 
pollution, a rat-control bill, and experiments in 
the redevelopment of slum areas as embodied 
in the Model Cities Program. Studies were also 
made of hunger and malnutrition throughout 
the U.S. 

In 1973, President Richard Milhous Nixon 
(q.v.) proposed a revamping of some social leg- 
islation programs and a phasing out of Federal 
responsibility in others. The Administration 
considered it more effective to rely on revenue 
sharing to make State and local governments 
more responsible for urban development and 
educational programs. 

See also United States of America, The: History . 
SOCIAL PSYCHOLOGY, branch of psychol- 
ogy that is concerned with the scientific study 
of the behavior of individuals as influenced, di- 
rectly or indirectly, by social stimuli. Social psy- 
chology is interested in the thinking, emotions, 
desires, and judgments of the individual, as well 
as in his overt behavior. An individual's inner 
states can be inferred only from some form of 
observable behavior. Research has also proven 
that social stimuli affect the individual whether 
or not he is actually in the presence of others 
and that little an individual does or experiences 
is not to some extent influenced by present so- 
cial or prior contacts. 

Development of Theory. The roots of social 
psychology extend back to man's earliest intel- 
lectual probes into his relations with society. 
Many of the major problems of concern to con- 
temporary social psychology were recognized as 
problems by social philosophers long before 
psychological questions were joined to scien- 
tific method. The questions posed by men such 
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as the Greek philosopher Aristotle, the Italian 
philosopher Niccoio Machiavelli, the English 
philosopher Thomas Hobbes (qq.v.), and others 
through history, still appear, albeit in rather dif- 
ferent form, in the work of present-day social 
psychologists. 

The more recent history of social psychology 
begins with the publication in 1908 of two text- 
books concerned with the impact of society on 
the development and behavior of individual 
men and carrying the term ''social psychology" 
in their titles. One of these was written by the 
British psychologist William McDougall (1871- 
1938), and the other, by the American sociolo- 
gist Edward Alsworth Ross (q.v.). McDougall 
framed a controversial theory of human in- 
stincts, conceived of as broad, purposive 
tendencies emerging from the evolutionary 
process. Ross, on the other hand, was con- 
cerned with the transmission of social behavior 
from person to person, as with the influence of 
one person's emotions on another's in a crowd, 
or with the following of fads and fashions. 

Another textbook on social psychology, pub- 
lished in 1924 by the American psychologist 
Floyd H. Allport (1890- ), had an important 

influence on the development of social psychol- 
ogy as a specialization of general psychology. 
Allport extended the principles of associative 
learning to account for a wide range of social 
behavior. He thus avoided reference either to 
such mysterious social forces as were proposed 
by Ross or to the elaborate instinctive disposi- 
tions utilized by McDougall and his followers to 
account for social behavior. Through the re- 
mainder of the decade, the literature of social 
psychology continued to be devoted to similar 
discussions and controversies about points of 
view, and little empirical work, that is, work 
relying on experience or observation, of any 
theoretical or practical significance was done. 
Early Experimentation. The 1930's marked the 
beginnings of empirical research on such mat- 
ters as animal social behavior, group problem- 
solving, attitudes and persuasion, national and 
ethnic stereotypes, rumor transmission, and 
leadership. The German-American psychologist 
Kurt Lewin (1890-1947) emphasized the neces- 
sity of doing theoretical analysis before con- 
ducting research on a problem, with the pur- 
pose of the research being to clarify explanatory 
mechanisms proposed to underly the behavior 
being studied. The theory from this point of 
view proposes an explanation of certain behav- 
ior and allows the investigator to predict the 
specific conditions under which the behavior 
will or will not occur. The investigator then de- 


signs experiments in which the appropriate 
conditions are methodically varied and the oc- 
currence of the behavior can be observed and 
measured. His results allow him to make modifi- 
cations and extensions of his theoretical think- 
ing. 

In 1939 Lewin and two of his doctoral stu- 
dents published the results of an experiment of 
great historical importance. The investigators 
had arranged to have the same adults play dif- 
ferent leadership roles while directing matched 
groups of children. The adults attempted to es- 
tablish particular climates, that is, social envi- 
ronmental conditions, of democratic, auto- 
cratic, or completely laissez-faire leadership. 
The reactions of the children in the groups were 
carefully observed, and detailed notes were 
taken on many aspects of the patterns of social 
interaction that emerged. Although the experi- 
ment itself had many deficiencies, it demon- 
strated that something as nebulous as a demo- 
cratic social climate could be created under 
controlled laboratory conditions. 

The originality and success of this research 
had a liberating effect on other investigators. By 
the end of World War II, an outpouring of ex- 
perimental research involving the manipulation 
of temporary social environments through labo- 
ratory stagecraft began. At the same time, im- 
portant advances occurred in nonexperimental, 
or field, research in social psychology. The ob- 
jective rather than the speculative study of so- 
cial behavior is the current trend in social psy- 
chology. 

Research Areas. Social psychology shares many 
concerns with other disciplines, especially with 
sociology (q.v.) and cultural anthropology (see 
Anthropology: Cultural Anthropology). The 
three sciences differ, however, in that while the 
sociologist studies social groups and institutions 
and the anthropologist studies human cultures, 
the social psychologist focuses his attention on 
how social groups, institutions, and cultures af- 
fect the behavior of the individual. The major 
areas of research in social psychology are the 
following. 

Socialization. Social psychologists who study 
the phenomena of socialization, meaning the 
process of being made fit or trained for a social 
environment, are interested in how the individ- 
ual learns the rules governing his behavior to- 
ward other persons in his society, the groups of 
which he is a member, and individuals with 
whom he comes into contact. Questions deal- 
ing with how children learn language, sex role, 
moral and ethical principles, and appropriate 
behavior in general have come under intensive 
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investigation. Also widely studied are the meth- 
ods by which an adult learns to adapt his pat- 
terns of behavior when confronted by new situ- 
ations or organizations. 

Attitudes and Attitude Change. Attitudes have 
generally been regarded as learned predisposi- 
tions that exert some consistent influence on re- 
sponses toward objects, persons, or groups. At- 
titudes are usually seen as the products of 
socialization and therefore as modifiable. Be- 
cause the behavior of a person toward others is 
often, although not always, consistent with his 
attitudes toward them, the investigation of how 
attitudes are formed, how they are organized in 
the mind, and how they are modified has been 
considered of great practical' as well as theoreti- 
cal importance. 

The discovery that attitudes follow from be- 
havior as well as vice versa emerges from the 
well-tested assumption that people desire to 
preserve a kind of logical consistency in their 
views of themselves and their environments. A 
number of theories of cognitive consistency 
have become very important in social-psycho- 
logical thinking. These theories stress the idea 
that individuals have a personal stake in believ- 
ing that their own thoughts and actions are in 
agreement with one another, and that perceiv- 
ing inconsistency between one's actions and 
thoughts leads to attempts to reduce the in- 
consistency. Research attempts to understand 
the conditions under which a person will notice 
an inconsistency and the conditions under 
which he will attempt to reduce it by changing 
significant attitudes. Studies support the consis- 
tency-theory prediction that the attitudes of a 
person about a group of people can often be 
changed by inducing the person to change his 
behavior toward the group; the attitude change 
represents the efforts of the person to bring his 
ideas about the group into agreement with how 
he has just acted toward its members. 

Social Perception. The question of how the indi- 
vidual perceives and evaluates characteristics of 
himself and others has been of major impor- 
tance to some social psychologists. Investigators 
have studied such matters as the information a 
person selects and uses to make these judg- 
ments, and how a person infers unknown char- 
acteristics of another from other characteristics 
that he does know. Other investigators have fo- 
cused on perception of the self and the devel- 
opment of self-image and self-esteem. 

Social Affiliation, Power, and Influence. The fac- 
tors that govern whether and with whom a per- 
son will affiliate, as well as whether and how he 
will attempt to influence or be influenced by 


others, have received much attention by social 
psychologists, ft has been found, for example, 
that if a person is unsure of how he should feel 
or behave in response to a new or unpleasant 
situation, he will seek the company of others 
who may be able to provide him with the infor- 
mation he lacks. It has also been found that in 
general, first-born and only children are more 
inclined to join groups throughout their lives 
than are later-born children. 

Group Structure and Functioning. Social psy- 
chologists have studied many issues related to 
questions of how the group and the individual 
affect one another. Among the points studied 
have been problems of leadership functions, 
styles, and effectiveness. Social psychologists in- 
vestigate the conditions under which people or 
groups resolve their conflicts cooperatively or 
competitively and the many consequences of 
those genera! modes of conflict resolution. Re- 
search is conducted also to determine how the 
group induces conformity and how it deals with 
deviant members. 

Personality and Society. Some social psycholo- 
gists are particularly concerned with the devel- 
opment and consequences of stable individual 
differences among people. Differences in the 
degree of achievement motivation have been 
found to be measurable and to have important 
consequences for how a person behaves in vari- 
ous social situations. Systems of attitudes to- 
ward authority, such as the notion of the autho- 
ritarian personality, have been found to relate to 
attitudes toward ethnic minorities and to cer- 
tain aspects of social behavior. A personality 
syndrome known as Machiavellianism, named 
after Niccolo Machiavelli, has been used to pre- 
dict the social manipulativeness of people in in- 
teraction and their ability to dominate certain 
interpersonal situations. 

Investigative Techniques. Numerous kinds of 
research methods and techniques are being 
used in social psychology. The tradition of 
theory- based i n ve s t i rtg^irrytTt 
discipline. In recent ) ears||gord^sly ex^math- 
ematical models of social behavior^lnave^m-' 
creasingly been usee in psychological attaches. 
Such models are pre jectionsT based T^n^thfebty 
and in arithmetic detail, of social rfeehavior in a 
possible system of social relationship's.' 

Other techniques include the questionnaire 
and the interview, both used widely in public 
opinion polls and studies, of Consumer; prefer- 
ences. These two methods pose, a considerable 
challenge to investigators. The kind of control 
of the environment that is possible, iri the labo- 
ratory is not available in the field, and the ef- 
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fee ts of subtle factors that can be observed in 
experiments are easily obscured by other factors 
that may be occurring in natural environments. 

Frequently, behavior in natural settings is sys- 
tematically observed, or computers are pro- 
grammed to simulate social behavior. Special 
techniques are used for analysis of statistics and 
other data and for attitude measurement as well 
as measurement of social choice and interper- 
sonal attractiveness. Psychophysiological meas- 
urement, that is, measurement of shared mental 
and physiological characteristics, is also impor- 
tant. Cross-national and cross-cultural research, 
another modern technique, provides compari- 
sons of behavior between nations and cultures; 
the same research study is carried out in several 
different countries in order to determine the 
cross-cultural validity of the research. 

In the study of social behavior in animals, a 
laboratory environment facilitates the con- 
ducting of controlled experimentation, that is, 
experimentation considering the previous his- 
tory of the animals as well as their present envi- 
ronmental conditions. Simple behavioral acts, as 
a pigeon pecking at an object, can be isolated 
and schedules of reenforcement, that is, repeti- 
tion of stimuli, can be maintained. Social psy- 
chological research with animals has led to im- 
portant new techniques for their training. 
Applied Social Psychology. The principles de- 
veloped in laboratory and field research in so- 
cial psychology have been applied by practi- 
tioners to many social situations and problems. 
Applied researchers and consultants have 
worked to ameliorate problems found in ethnic 
relations, international relations, industrial and 
labor relations, political and economic behav- 
ior, education, advertising, and community 
mental health. Industries, organizations, 
schools, and task groups of many kinds regularly 
utilize the services of an applied social psychol- 
ogist in such ways as to improve interpersonal 
relations, to increase understanding of relations 
between members of groups in conflict with 
one another, and to diagnose and help correct 
problems in group and organizational produc- 
tivity. 

See also Child Psychology. P.Gu. 

SOCIAL SCIENCES, sciences concerned with 
the origin and development of human society 
and the institutions, relationships, and ideas in- 
volved in social existence. The social sciences 
are sometimes defined as cultural sciences and 
as the sciences that deal with the activities of 
the individual as a member of a social group. In- 
cluded in the social sciences are anthropology, 
sociology, political science, economics, history, 


jurisprudence, penology, social work, social 
psychology (qq.v.), and economic geography 
(see Geography: Cultural Geography). Because 
they have in part a social content, philosophy 
ethics, education (qq.v.), and comparative reli- 
gion (see Religion: Comparative Religion) are 
generally included in the social sciences. Over- 
lapping the social sciences in their social impli- 
cations are such studies as biology, medicine 
(qq.v.), and linguistics (see Language). 

SOCIAL SECURITY, term used in the United 
States to designate the various programs estab- 
lished by the Federal and State governments to 
provide retirement, survivors, and disability in- 
surance, health insurance for the aged, unem- 
ployment insurance, public assistance to the 
aged, the blind, the permanently and totally dis- 
abled, and dependent children, and financial 
support for maternal and child health and wel- 
fare services. The basic legislation is the Social 
Security Act of 1935, which created the Social 
Security Board. In 1946 the functions of the 
board were transferred to the Social Security 
Administration (q.v.), and in 1953 the adminis- 
tration was made a unit of the U.S. Department 
of Health, Education, and Welfare (q.v.). 
Expansion of Coverage. Through a series of 
enactments, notably the nineteen Social Secu- 
rity Amendments passed between 1939 and 
1974, Congress has greatly expanded the cover- 
age and benefits of the basic insurance pro- 
gram, added new programs, and increased Fed- 
eral grants for State and local assistance and 
welfare programs. The most recent amendment 
raised benefits by 11 percent; a onetime bonus 
was also granted in 1975. 

Of this legislation, the amendments passed in 
1956 and 1965 deserve particular mention. The 
1956 legislation introduced disability insurance 
and the 1965 legislation added hospital and 
medical insurance for the aged to social-secu- 
rity provisions. Under these and other amend- 
ments the coverage of the program, originally 
limited to workers in industry and commerce, 
has been expanded gradually to include regu- 
larly employed agricultural and domestic work- 
ers, farmers, clergymen, self-employed persons 
(including medical doctors), and members of 
the armed forces. In the early 1970's almost all 
categories of employed and self-employed per- 
sons were covered except railroad workers and 
most Federal employees (who have special re- 
tirement programs), employees in some non- 
profit organizations, and casual workers. 
Retirement and Disability Benefits and 
Health Insurance. Retirement benefits, in 
varying amounts related to past earnings, are 
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WHILE EARNING 
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RETIREMENT, DEATH OR 
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INSURANCE BENEFITS 
AFTER AGE 65 



payable at the age of sixty-five (or, at reduced 
rates, sixty-two) for men and sixty-two for 
women. Disability benefits are payable to in- 
sured workers with mental or physical disabili- 
ties which prevent them from doing substantial 
gainful work for a year or longer. Supplementary 
benefits are paid to wives who are aged or have 
underage children and to dependent children of 
workers drawing retirement or disability insur- 
ance. These dependents also are entitled to sur- 
vivor's benefits if an insured worker dies. Un- 
married children qualify as dependents until 
age eighteen, or, if they are full-time students, 
until age twenty-two. Disabled widows, widow- 
ers, and some divorced wives may be eligible 
for benefits from age 50. Beginning in 1966, 
persons who were entitled to social security or 
railroad retirement benefits became eligible for 
hospital insurance, which is designed to cover 
most of the costs of hospital and posthospital 
care; see Health Insurance. 

The payments of retirement, disability, and 
hospital-insurance benefits all are financed 
from contributions made by covered employees 
and their employers and by the self-employed. 
Deductions are made from a worker's taxable 
earnings, counting only amounts up to $6600 in 
1968, $7800 until 1973, then $10,800, rising to 
$13,200 in 1974; the employer must contribute 
an amount equaling that supplied by his em- 


ployees; the self-employed contribution rate is 
about one-and-a-half times the employee rate 
and is made in connection with income-tax re- 
turns. To keep the system self-supporting, the 
rate of contribution gradually has been in- 
creased from 1 percent when the program 
began to 5.85 percent in 1973-77. It will con- 
tinue to rise by steps to 7.3 percent in 2011. 
After 1957 the rate included an assessment to fi- 
nance disability insurance, and after 1966, an as- 
sessment for hospital insurance. The Social Se- 
curity contributions are administered in three 
separate trust funds, namely the Federal Old- 
Age and Survivors Insurance Trust Fund, the 
Federal Disability Insurance Trust Fund, and the 
Federal Hospital Insurance Trust Fund. A fourth, 
the Federal Supplementary Medical Insurance 
Trust Fund, receives the premiums of aged per- 
sons who voluntarily enroll in the program of 
supplementary medical insurance established 
by the 1965 social-security amendments; see 
Health Insurance. 

At the beginning of 1975, about nine out of 
ten gainfully employed persons in the U.S. were 
insured under social security, and over 31 ,000,- 
000 were receiving monthly benefits totaling 
over $58,190,000,000 annually. 

Unemployment Provisions. The original So- 
cial Security Act included provisions to induce 
States to enact unemployment-insurance pro- 
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grams financed by a payroll tax on employers. 
By July, 1937, all States, Alaska, Hawaii, and the 
District of Columbia had passed laws for this 
purpose. Puerto Rico now also has an unem- 
ployment-insurance program which was incor- 
porated in the Federal-State system in 1961. Al- 
though all State laws meet certain Federal 
standards, they vary in their eligibility require- 
ments for unemployment compensation and in 
the amount and duration of payments, in Janu- 
ary, 1975, the average weekly payment was over 
$63. The duration of payments normally ranges 
from 22 weeks to 52 weeks. In the mid-1970's, 
because of high unemployment, Congress ex- 
tended coverage for an additional 13 weeks in 
States with more than 4 percent unemployment. 
Other Programs. The Social Security Act also 
provides Federal grants to the States to pay part 
of the costs of aiding dependent children and 
needy people who are aged, blind, or perma- 
nently and totally disabled and of providing 
medical assistance for the aged and Medicaid 
for persons of all ages who cannot afford the 
costs of medical care. These programs are ad- 
ministered by the States, with the Federal gov- 
ernment contributing a share of the payments 
for assistance and of the costs of administering 

SOCIAL SECURITY 


the programs. All fifty States, the District of Co- 
lumbia, Puerto Rico, and the Virgin Islands have 
adopted programs of old-age assistance, aid to 
the blind, and aid to dependent children! By the 
late 1960's, forty-nine States and the District of 
Columbia had adopted programs of aid to the 
totally and permanently disabled; thirty-eight 
States and the District of Columbia had insti- 
tuted Medicaid and nine States and the District 
of Columbia had special medical assistance pro- 
grams for the aged. The outlying U.S. territories 
of Puerto Rico, the Virgin Islands, and Guam 
had adopted, by 1968, all the above-mentioned 
programs except medical assistance for the 
aged. Federal, State, and local expenditures dur- 
ing 1974 for these public-assistance programs 
totaled about $28,836, 000, OCX). See Medicare and 
Medicaid. 

State and community health services for 
mothers and children also are supported par- 
tially by Federal funds. In 1974 about $236,- 
000,000 of Federal funds and $233,000,000 in 
State and local funds were expended for mater- 
nal and child health services, which included 
prenatal clinics, child-health conferences, 
home-nursing visits, medical examinations in 
schools, nutritional, dental, and mental-health 
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programs, and aid to crippled children; see 
Maternal and Child Welfare. In the same year 
the Federal government also allocated 
$45,000,000 for the protection and care of home- 
less and neglected children and children in 
danger of becoming delinquent. C.I.S. 

SOCIAL SECURITY ADMINISTRATION, agen- 
cy of the United States Department of Health, 
Education, and Welfare (q.v.), established in 
1946. The Social Security Administration (S.S.A.) 
administers six income-maintenance and hospi- 
tal-insurance programs. Social security (q.v.) is 
the nation's primary means of assuring a contin- 
uing income when family earnings stop or are 
reduced because of the retirement, death, or 
disability of the person who supports the family. 
Under social security, employees, their em- 
ployers, and self-employed people pay contri- 
butions which are pooled in special trust funds. 
When earnings stop or are reduced because the 
worker retires, dies, or becomes disabled, 
monthly cash benefits are paid to replace part of 
the earnings lost. 

Medicare, another social-security program, 
helps pay the cost of health care for people 
aged sixty-five and older; see Medicare and Med- 
icaid. A portion of social-security contributions 
finance Medicare hospital insurance. Voluntary 


medical insurance, also available under Medi- 
care, is financed by monthly premiums paid by 
the people who sign up for this protection and 
by matching contributions by the Federal gov- 
ernment. 

In January, 1975, about 31,000,000 men, 
women, and children were receiving monthly 
cash benefits at the rate of more than 
$5,000,000,000 each month. Nearly all of the 
21,800,000 people in the nation aged sixty-five 
and over were eligible for hospital-insurance 
protection. About 95 percent of them also had 
protection under medical insurance. 

SOCIAL WAR. See Rome, History of: The 
Republic: Internal Conflict (133-27 b.c.). 

SOCIAL WORK, professional activity aimed 
generally at enrichment and enhancement of in- 
dividual and group development or at alleviat- 
ing the social and economic difficulties of per- 
sons whose position in society is adverse to 
their own interests and to those of society. So- 
cial work attempts to help individuals to join to- 
gether locally or in larger geographic units to 
improve the conditions, laws, and policies 
under which they live. It seeks to enhance social 
planning and to prevent social breakdown, usu- 
ally by providing care for homeless or neglected 
children, by attempting to rehabilitate the phys- 
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icaliy, mentally, and emotionally handicapped, 
and by extending financial aid to the poor and 
the aged. Where breakdown has already oc- 
curred, social workers carry out treatment, 
counseling, and direct-service activities to re- 
store functioning, prevent intensification of 
problems, or rehabilitate those with considera- 
ble disability. 

Formerly, all forms of philanthropic and chari- 
table activities, including those carried on by 
untrained although well-intentioned and civic- 
minded individuals, were regarded as social 
work. Such activities, in part because they were 
conducted privately by people with little access 
to information on work being done by others, 
focused primarily on the solution of immediate 
problems of the needy only, and did little to 
change the conditions that caused those prob- 
lems. More recently, however, a vast amount of 
new social research has made possible analyses 
of the social and economic maladjustments of 
modern society, and the activities of social 
workers have been coordinated in an effort to 
achieve the maximum possible benefit both for 
those in need and for the entire community. 
Types of Social Workers. The areas in which a 
social worker may be employed are many and 
varied. Social caseworkers deal directly with the 
individual or the family. Usually they work 
through family-service agencies, medical and 
psychiatric hospitals and clinics, and public-as- 
sistance agencies. After determining the nature 
of the client's problems the caseworker tries to 
help him overcome them or to obtain the ap- 
propriate form of assistance. In recent years the 
areas of specialization within psychiatric and 
medical casework have increased greatly. 

The social group worker is concerned usually 
with facilitating or leading activities of large 
groups of persons. He generally works in recrea- 
tion centers, in social settlements such as those 
maintained by the American Red Cross and the 
Young Men's Christian Association (qq.v.), and 
in hospitals or other therapeutic settings. 

Social-welfare planners are social workers 
who conduct research and help develop social 
welfare policies, frequently acting as propo- 
nents of social legislation (q.v.). Community or- 
ganizers act as area-wide coordinators of all the 
programs of different agencies so as best to 
meet community needs for health and welfare 
services. They also facilitate self-help programs 
initiated by local common-interest groups, for 
example, by training local leaders to analyze and 
solve the problems of a community. Community 
organizers work actively, as do other types of 
social workers, in community councils of social 


agencies and in community-action groups At 
fmes the role of community organizers overlan 
that of the social-welfare planners. H 

Social-Work Agencies. Social work is con 
ducted by public and private agencies In the 
United States, for example, the Federal govern 
ment, operating through the Department of 
Health, Education, and Welfare, as well as the 
Office of Economic Opportunity, the Depart 
ment of Labor, the Department of Housing and 
Urban Development (qq.v.), and other units 
administers social welfare programs or provides 
funds that permit State, city, neighborhood or 
private-agencies to operate many programs 
These also include adoption, foster-home care 
children's institutions, and juvenile-training 
schools, as well as local community organiza- 
tions and neighborhood service centers. Further 
funds go to social-insurance programs, school 
social work, local psychiatric clinics and mental- 
health centers. Neighborhood Youth Corps, 
drug-abuse programs, programs to improve in- 
tergroup relations, and social-planning efforts. 
Many States, cities, neighborhoods, and volun- 
tary agencies grant funds for similar and other 
programs. For the role of social workers in some 
of these fields, see Adoption; Drugs, Addiction 
to; juvENitE Delinquency; Maternal and Child 
Welfare; Mental Health; Social Security. 
Training and Professional Material. Persons 
desiring to become fully qualified social work- 
ers are generally required to complete postgrad- 
uate courses, usually two years of study leading 
to the degree of master of science in social 
work. Such programs of study are offered at 
many universities. Social-work agencies collab- 
orate with the universities in the training pro- 
grams, thus enabling the students to obtain su- 
pervised experience in actual professional 
practice. Field training, that is, supervised train- 
ing in an operating welfare agency, is required 
for most positions in social work. 

The professional organization of social work- 
ers is the National Association of Social Workers 
(N.A.S.W.), with headquarters in New York City. 
During the early 1970's the association had 173 
chapters with a membership in excess of 51,000. 
The N.A.S.W. publishes the quarterly magazine 
Social Work Journal and the Encyclopedia of So- 
cial Work (1965), as well as professional books 
and monographs. 

See also separate biographies of famous social 
workers, for example, Addams, Jane; Lathrop, 
Julia Gifford; Wald, Lillian D.; and articles on 
important social-work groups and settlements, 
as Big Brothers of America; Hull House; The Sal- 
vation Army. A.J.K. 
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SOCIETY FOR THE PREVENTION OF CRU- 
ELTY TO ANIMALS. See Animals, Cruelty to. 
SOCIETY FOR THE PREVENTION OF CRU- 
ELTY TO CHILDREN. See Children, Cruelty to. 
SOCIETY ISLANDS, archipelago, in the South 
Pacific Ocean, administered as a part of the 
overseas territory of French Polynesia; see Poly- 
nesia, French. The archipelago is located about 
2400 miles s. of Honolulu and about 2300 miles 
n.e. of New Zealand. It is situated between 
about lat. 16°30' S. and lat. 17°47' S. and be- 
tween about long. 148° W. and long. 157°20' W. 
The archipelago is divided into the Leeward 
Islands and the Windward Islands. Among the 
former islands are Raiatea, Huahine, Tahaa, and 
Borabora, and among the latter are Tahiti (q.v.) 
and Moorea. The islands are volcanic, moun- 
tainous, and surrounded by coral reefs that form 
coastal lagoons. The highest peak, Mt. Orohena, 
on Tahiti, has an elevation of 7352 ft. The cli- 
mate is hot and humid. The principal agricul- 
tural products are coconuts, coffee, and vanilla, 
and the main exports include coffee, copra, 
mother-of-pearl, and vanilla. Tourism is also a 
major industry. 

History. The islands were discovered in 1607 
by the Portuguese navigator and explorer, Pedro 
Fernandes de Queiros (1560-1614). The first de- 
tailed description of the islands was written by 
the British explorer Captain James Cook (q.v.) 
after his visits in 1769, 1773, 1774, and 1777. The 
islands became a French protectorate in 1843 
and a French colony in 1880. It became a part of 
the overseas territory of French Polynesia in 
1958. The total area of the islands is about 650 
sq.mi., of which Tahiti covers about 386 sq.mi.; 
the total population (census 1970) is 100,270. 
SOCIETY OF JESUS. See Jesuits; Loyola, Igna- 
tius of. Saint. 

SOCIETY OF THE CINCINNATI. See Cincin- 
nati, Society of the. 

SOCINUS, originally SOZZINI or SOZINI, 
name of an Italian family that in the 16th cen- 
tury produced two theologians, noted as the 
founders of Socinianism, a system of Protestant 
religious doctrines (see Protestantism). 

Laelius Socinus (1525-62), original name 
IELIO SOZINI, born in Siena and educated as a 
jurist. He studied Greek, Hebrew, and Arabic 
and engaged in extensive research on the Bible 
(q.v.). His Biblical research led him to a sympa- 
thetic interest in the work of the Protestant re- 
formers (see Reformation), and he visited Switz- 
erland, France, England, Holland, Germany, and 
Poland, meeting such Protestant leaders as the 
German scholar Melanchthon and the French 
theologian John Calvin (qq.v.). During the last 


years of his life he resided in Zurich. He wrote 
theological dissertations on the sacraments (see 
Sacrament) and on the Resurrection (q.v.) of the 
body and maintained an extensive correspond- 
ence with Protestant theologians. Although he 
questioned the doctrine of the Trinity (q.v.), he 
did not profess anti-Trinitarian views; he in- 
sisted, however, on the right to pursue free the- 
ological inquiry. 

Faustus Socinus (1539-1604), original name 
FAUSTO SOZINI, nephew of Laelius, born in 
Siena and educated privately, in 1559 he was de- 
nounced by the Inquisition (q.v.) for holding 
heretical opinions and took refuge for three 
years outside Italy, visiting Zurich, Lyon, and 
Geneva. He returned to Italy about 1563 and for 
twelve years lived in Florence, conforming dur- 
ing that period with the regulations of the 
Roman Catholic Church (q.v.). In 1575 he settled 
at Basel and engaged in theological speculation 
and debates with Protestant leaders. Under the 
influence of his uncle's writings, he developed a 
radical doctrinal system, named Socinianism 
after both theologians. This system substituted 
the Unitarian concept of Jesus Christ (q.v.) as a 
man and as a deputy of Cod for the doctrine of 
Christ as divine and as a manifestation of a Trin- 
itarian Godhead; see Trinity; Unitarianism. So- 
cinianism denied also the dogmas of the inborn 
total depravity of man (see Evil, Origin of) and 
the atonement (q.v.) of Christ for the sins of 
man; the potency of the sacraments (see Sacra- 
ment); and the possibility of eternal damnation 
(see Hell). 

About 1579 Socinus went to Poland and there 
spent the remainder of his life extending the in- 
fluence of Socinian tenets through writing and 
participation in public debates. He also directed 
the policy of the anti-Trinitarian movement in 
Transylvania (now part of Rumania), largely 
through correspondence. Although he avoided 
identifying himself with any particular sect and 
denied that his beliefs were heretical, he suf- 
fered persecution and in 1598 was driven out of 
Krakow (now Cracow), Poland, by a hostile 
mob. Many of his theological views reflected 
the influence of Humanism (q.v.) in their em- 
phasis on human reason and their repudiation 
of the supernatural. 

See also Catechism. 

SOCIOLOGY, one of the social sciences (q.v.), 
is concerned with the study of the organization 
of, and regularities in, societies and the units of 
which they are composed. It contrasts with such 
social sciences as economics and political 
science (qq.v.) in its concern with a wide range 
of social institutions rather than with a single in- 
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stitution; with psychology (q.v.) in its concern 
with the features of social units rather than with 
individuals; and with anthropology (q.v.) in its 
concern with complex societies or components 
thereof, rather than with small, relatively self- 
contained societies such as tribes. Although 
these contrasts are roughly characteristic, the 
several disciplines that make up the social sci- 
ences share many concepts and methods. 
History. As a science or body of systematized 
knowledge, sociology is of relatively recent ori- 
gin. The term "sociology" originated in 1837 
with the French philosopher Auguste Comte 
(q.v.), who later used it to designate the general 
scientific principles that he believed were com- 
mon to philosophy and history (qq.v.) and that 
he derived from a study of developments in 
those subjects in the preceding hundred years. 
Prior to Comte, the study of the origin, basis, 
structure, functions, and development of soci- 
ety had been regarded as the province of phi- 
losophy. Comte made this study a separate 
branch of knowledge. 

Comte's innovation was taken up by the Brit- 
ish philosopher Herbert Spencer (q.v.), whose 
Principles of Sociology (3 vol., 1876-96) had a 
marked influence on German, French, and 
American scholars. Another and ultimately more 
decisive factor in the development of sociology 
as a separate branch of science was the influ- 
ence of the concept of evolution (q.v.) formu- 


lated by the British naturalist Charles Robert 
Darwin (see under Darwin), in his The Origin of 
Species (1859) and The Descent of Man (1871). 
The concept of the development of biological 
species in terms of natural selection was applied 
in the area of society; as scholars sought to es- 
tablish principles and laws by which to explain 
the evolutionary development of social phe- 
nomena, they transformed existing studies into 
the social sciences enumerated above, with 
such special applications as criminology, penol- 
ogy, and social psychology (qq.v.). 

The development of sociology as a distinct 
discipline is closely tied to the development of 
modern industrial capitalism out of feudalism 
(qq.v.) in Europe, and its growth in the United 
States. Much of the classical literature of sociol- 
ogy is concerned with that historical processes 
in the writings of the German political philoso- 
pher Karl Marx, the German sociologist Max 
Weber (qq.v.), and the French sociologist Emile 
Durkheim (1858-1917). Attention was focused 
on the interrelationships of changes in the eco- 
nomic structure, political organization, kinship 
systems, normative (or moral) basis, characteris- 
tic interpersonal relationships, and other as- 
pects of social organization. Sociologists further 
strove to characterize the dominant features of 
industrialization, capitalism, science, technolog- 
ical change, bureaucracy, democracy, extended 
family structures, and the transformation of 
community into mass society. In analyzing the 
causes, consequences, and interrelationships 
between these phenomena, they have sought to 
subject the historical transformations of the 
West to disciplined inquiry, and more recently 
have sought to describe possibly similar trans- 
formations in other parts of the world. 
Problems for Sociology. The historical trans- 
formation of societies is one master problem for 
sociology — the problem of social change. An- 
other master problem is concerned with the 
bases for social stability — the problem of social 
order. Although important exceptions occur, a 
concern with the problem of social change gen- 
erally leads to an emphasis on conflict within 
society, and the economic and political power 
bases of such conflict as a major source of 
change in social organization. A concern with 
the problem of social order has generally in- 
volved an emphasis on common values, moral 
consensus, and shared social norms as the basis 
for the stability of societies. The former empha- 
sis, on change, conflict, and problems of power 
and divergent interests is classically represented 
by Marx. The latter emphasis, on order and sta- 
bility, and their source in the normative under- 
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pinnings of society, can be traced, in the mod- 
ern period, to Durkheim, and is one basis for 
the so-called functionalist approach. This school 
of thought seeks to show how the various com- 
ponents of a social organism contribute to its 
maintenance and viability, through the func- 
tions by which they maintain its existence. 
Methods of Study. Sociologists study units 
other than total societies, and they subdivide 
their discipline and label its parts. The size of 
the units they study may range from that of the 
individual, (inasmuch as his behavior or atti- 
tudes are socially organized or influenced) to 
two-person interaction, small groups, and fami- 
lies, to organizations (such as bureaucracies), 
crowds, and neighborhoods. The units studied 
may even include cities, institutions (thought of 
as the activities organized to accomplish some 
function in society), societies and multi-society 
units. Analytically, units of varying size may be 
studied in terms of such factors as normative 
structure, that is, the structure of rules and ex- 
pectations defining and governing positions in a 
social structure; stratification, or hierarchical or- 
ganization; patterns of group interest and con- 
flict; population characteristics and recruitment; 
socialization practices; power and reward struc- 
tures; and processes of change. 

The range of theoretical concerns and topics 
of investigation in sociology is paralleled by a 
diversity of methods of investigation and types 
of data with which sociologists deal. These may 
include historical materials, such as governmen- 
tal or church records, newspapers, diaries, and 
documents, as well as the accounts of profes- 
sional historians. On the other hand, methods 
of investigation and data may be based upon 
demographic data, including information on 
births, deaths, and marriages, and statistics on 
the labor force, residential patterns, voting pat- 
terns, and criminal behavior; or sociologists may 
use interview surveys, from participant-obser- 
vation or experimental research in the labora- 
tory. 

Recently a considerable increase has occurred 
in use of mathematical techniques for the analy- 
sis of many kinds of data in the hope of in- 
creasing the precision of sociological analysis 
and the scientific character of the discipline. 
SOCKEYE. See Salmon. 

SOCOTRA, or SOKOTRA, island in the Indian 
Ocean, belonging to the People's Democratic 
Republic of Yemen, at the entrance to the Gulf 
of Aden, about 147 miles e. of Cape Guardafui. 
The principal commercial products are ghee, 
aloes, and incense. The inhabitants keep exten- 
sive herds of goats and cows. Socotra shared the 


history of South Arabia; from 1886 until the in- 
dependence of Yemen in 1967 Socotra was 
under the protection of Great Britain. Area, 1382 
sq.mi.; pop. (latest est.) 8000. 

SOCRATES (470?-399 b.c), Greek philosopher, 
born in Athens, the son of Sophroniscus, a 
sculptor, and of Phaenarete, a midwife. He re- 
ceived the regular elementary education in liter- 
ature, music, and gymnastics, and later familiar- 
ized himself with the rhetoric and dialectics of 
the Sophists (q.v.), the speculations of the Io- 
nian philosophers, and the general culture of 
Periclean Athens; see Athens; Greek Philosophy: 
The Ionian School; Pericles. Socrates followed at 
first the craft of his father, and, according to a 
former tradition, executed a statue group of the 
three Graces, which stood at the entrance to the 
Acropolis (q.v.) until the 2nd century a.d. In the 
Peloponnesian War with Sparta (q.v.) he served 
as an infantryman with conspicuous bravery at 
the battles of Potidaea in 432-430 b.c, Delium in 
424 b.c., and Amphipolis in 422 b.c.; see Greece: 
History: Ancient Greece ; Hellenic Period. Socra- 
tes believed in the superiority of argument over 
writing and therefore spent the greater part of 
his mature life in the market place and public 
resorts of Athens in dialogue and argument with 
anyone who would listen, or would submit 
himself to his interrogation. Socrates was unat- 
tractive in appearance and short of stature, but 
was also extremely hardy and self-controlled. 
He enjoyed life immensely and achieved social 
popularity because of his ready wit and a keen 
sense of humor that was completely devoid of 
satire or cynicism. 

Attitude Toward Politics. Socrates was obedi- 
ent to the laws of Athens, but generally held 
aloof from politics, restrained by what he be- 
lieved to be divine warning. He considered that 
he had received a call to the pursuit of philoso- 
phy and could serve his country best by devot- 
ing himself to teaching, and by persuading the 
Athenians to engage in self-examination, and in 
tending to their souls. He wrote no books and 
established no regular school of philosophy. All 
that is known with certainty about his personal- 
ity and his way of thinking is derived from the 
works of two of his distinguished scholars: the 
philosopher Plato (q.v.), who at times ascribes 
his own views to his master, and the historian 
Xenophon (q.v.), a rather prosaic writer, who 
probably failed to understand many of Socrates' 
doctrines. Plato represents Socrates as hiding 
behind an ironical profession of ignorance, 
known as Socratic irony, a mental acuity and re- 
sourcefulness that enabled him to penetrate ar- 
guments with great facility. 
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"The Death of Socrates ", painting by the 18th-century 
French artist Jacques Louis David. 

Metropolitan Museum of Art 

Teachings. Socrates' contribution to philoso- 
phy was essentially ethical in character. Belief in 
a purely objective understanding of such con- 
cepts as justice, love, and virtue, and the self- 
knowledge which he inculcated, were the basis 
of his teachings. He believed that all vice was 
the result of ignorance, and that no man was 
willingly bad; correspondingly, virtue was 
knowledge, and the man who knew the right 
would act rightly. His logic (q.v.) placed particu- 
lar emphasis on rational argument and the quest 
for general definitions as evidenced in the writ- 
ings of his younger contemporary and pupil 
Plato, and of Plato's pupil Aristotle (q.v.). 
Through the writings of these philosophers Soc- 
rates profoundly affected the entire subsequent 
course of Western speculative thought. Another 
thinker befriended and influenced by Socrates 
was Antisthenes (q.v.), the founder of the Cynic 
school of philosophy; see Cynics. Socrates was 
also the teacher of Aristippus (435?-?356), who 
founded the Cyrenaic philosophy of experience 
and pleasure (see Cyrenaics), from which devel- 
oped the more lofty philosophy of Epicurus 
(q.v.). The ideal Socrates, depicted in Plato's 
Apology , Crito, Gorgias, and Phaedo , became, 
as the influence of the ancient Greek and 
Roman divinities waned, the chief religious type 
of the ancient world. To such Stoic philosophers 
and moralists as the Greek philosopher Epic- 
tetus, and the Romans Marcus or Lucius An- 
naeus Seneca, and the emperor Marcus Aurelius 
(qq.v.), he appeared as the very embodiment 
and guide of the higher life; see Stoicism. 

The Trial. Although a loyal patriot and a man 
of deep religious conviction, Socrates was 
nonetheless regarded with suspicion by many of 
his contemporaries, who disliked his attitude 
toward the Athenian state and the established 
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religion. He was charged in 399 b.c. with neg- 
lecting the gods of the state and introducing 
new divinities, a reference to the daemonion, or 
mystical inner voice, to which Socrates often re- 
ferred. He was also charged with corrupting the 
morals of the young, leading them away from 
the principles of democracy (q.v.); and he was 
wrongly identified with the Sophists, possibly 
because he had been ridiculed by the comic 
poet Aristophanes (q.v.) in the Clouds as the 
master of a "thinking-shop" where young men 
were taught to make the worse appear the bet- 
ter reason. Plato's Apology gives the substance 
of the defense made by Socrates at his trial; it 
was a bold vindication of his whole life. He was 
condemned to die, although the vote was car- 
ried only by a small majority. When, according 
to Athenian legal practice, Socrates made an 
ironic counter-proposition to the court's death 
sentence, proposing only to pay a very small 
fine because of his value to the state as a man 
with a philosophic mission, this offer so an- 
gered the jury that it voted by an increased ma- 
jority for the death penalty. Socrates' friends 
planned his escape from prison, but he pre- 
ferred to obey the law and die for his cause. His 
last day was spent with his friends and admirers, 
as described in Plato's Phaedo , and in the eve- 
ning he calmly fulfilled his sentence by drinking 
a cup of hemlock according to a customary pro- 
cedure of execution. He was married to Xan- 
thippe (q.v.), a reputedly shrewish woman, and 
had three children. See Greek Philosophy: Socra- 
tes; Plato ; Aristotle; Hellenistic Philosophers; 
Philosophy: Greek Philosophy; Hellenistic and 
Roman Philosophy. 

SODA, term applied to various compounds of 
sodium, and particularly to sodium carbonate, 
Na 2 COi, and to sodium bicarbonate, NaHC0 3 . 
Sodium carbonate, sp.gr. 2.53, m.p. 851° C. 
(1563.8° F.), is a white powder with strong alka- 
line properties, and occurs in nature dissolved 
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in the waters of inland lakes called soda lakes. 
It occurs also in some salt beds. Several hy- 
drated forms of sodium carbonate are manufac- 
tured, chief among which are the decahydrate, 
Na 2 C0 3 • 10H 2 O, called washing soda or sal 
soda, and the monohydrate, Na 2 C0 3 * H 2 0, 
called crystal carbonate. 

Sodium carbonate was originally prepared 
from the ashes of seaweed and was called soda 
ash, but was not used on a large scale until the 
French chemist Nicolas Leblanc (1742-1806) de- 
vised a method, called the Leblanc process, for 
the production of the compound from ordinary 
table salt, sodium chloride. The Leblanc process 
was superseded by the less expensive Solvay 
process, invented by the Belgian chemist Ernest 
Solvay (q.v.), in an attempt to utilize the ammo- 
nia obtained as a by-product in the coke indus- 
try. In the Solvay process sodium chloride is 
treated with ammonia gas and then with carbon 
dioxide, resulting in the formation of sodium bi- 
carbonate, NaHC0 3 , and ammonium chloride. 
The sodium bicarbonate precipitate is filtered 
from the solution of ammonium chloride and is 
dried and heated to form sodium carbonate. 
Approximately 4,000,000 tons of sodium carbon- 
ate are produced in the United States annually 
by the Solvay process, and 3,000,000 tons are re- 
covered from natural deposits. The compound 
is used in the manufacture of glass and ceram- 
ics, in the pulping of wood to make paper, and 
in the manufacture of soap. It is also used in pe- 
troleum refining, as a water softener, as a 
cleaner and degreaser in washing compounds, 
and in the manufacture of other sodium-con- 
taining compounds, such as sodium hydroxide. 

Sodium bicarbonate, or baking soda, is a 
white powder with sp.gr. 2.16. It decomposes 
when heated in air above 55° C. (131° F.), losing 
carbon dioxide and water and forming sodium 
carbonate. It is an important constituent of bak- 
ing powder and is also employed as a source of 
carbon dioxide in fire extinguishers. It is used 
medicinally to neutralize excess acid in the 
stomach and is used industrially to moderate 
the alkalinity of sodium carbonate. It occurs 
naturally in many mineral springs and is manu- 
factured by treating sodium carbonate with 
water and carbon dioxide, or as an intermediary 
in the Solvay process. For other compounds of 
sodium, which are designated as soda with a 
qualifying term, see Alkalies; Sodium. 

SODDY, Frederick (1877-1956), British chem- 
ist, born in Eastbourne, England, and educated 
at Eastbourne College, University College of 
Wales, and the University of Oxford. He was a 
lecturer in physical chemistry and radioactivity 


at the University of Glasgow from 1904 to 1914 
and professor of chemistry at Oxford from 1919 
to 1936, at which time he retired from academic 
life. With the British physicist Ernest Rutherford 
(q.v.) he began investigating radioactive trans- 
formations of atomic nuclei and eventually de- 
veloped a theory of atomic structure. Soddy is 
particularly known for his investigations of the 
origin and nature of isotopes (see Isotope), for 
which he was awarded the 1921 Nobel Prize in 
chemistry. His writings include such classic sci- 
entific works as Radioactivity (1904), Matter and 
Energy (1912), interpretation of the Atom (1932), 
The Story of Atomic Energy (1949), and Atomic 
Transmutation (1953), and works of a pofitical- 
economic nature, including Cartesian Econo- 
mies (1922), Role of Money (1934), and British 
Budget (1938). 

SOD ERBLOM, Nathan (1866-1931), Swedish 
Lutheran archbishop, theologian, and historian, 
born in Trono, and educated at the University of 
Uppsala, and the Sorbonne in Paris. In 1914 he 
became archbishop of Uppsala and prochancel- 
lor of the University of Uppsala. An advocate of 
peace and the unity of Christian Churches, in 
1925 he organized in Stockholm, Sweden, the 
Christian Conference on Life and Work, in an 
attempt to promote universal peace. For this 
and his efforts to aid war prisoners and dis- 
placed persons during World War I, he was 
awarded the 1930 Nobel Peace Prize. His princi- 
pal works included The Religions of the World 
(1905); Introduction to the History of Religion 
(1920), and Christian Fellowship (1923). 
SODIUM, metallic element, member of the al- 
kali group of metals, with at.no. 11, at.wt. 
22.9898, b.p. 883.0° C. (1621.4° F.), m.p. 97.83° C 
(208.09° F.), sp.gr. 0.971 20 °, and symbol Na. It was 
discovered in 1807 by the British chemist Sir 
Humphry Davy (q.v.). Sodium is found in nature 
only in the combined state. It occurs in the 
ocean and in salt lakes as sodium chloride, 
NaCI, and less often as sodium carbonate, 
Na 2 C0 3 , and sodium sulfate, Na 2 S0 4 , and ranks 
sixth in order of abundance of all the elements 
in the crust of the earth. It is a necessary constit- 
uent of plant and animal tissue. 

Elemental sodium is a highly reactive, silvery- 
white metal that is soft enough to be cut with a 
knife. It has a hardness of 0.4. It oxidizes imme- 
diately upon exposure to air and reacts violently 
with water, forming sodium hydroxide and hy- 
drogen. It is prepared commercially by the elec- 
trolytic decomposition of fused sodium chlo- 
ride. The element is used in the manufacture of 
tetraethyl lead and as a cooling agent in nuclear 
reactors; see Nuclear Power: Breeder Reactors. 
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The most important compound of sodium is 
sodium chloride, known commonly as salt 
(q.v.). Other important compounds include so- 
dium carbonate, known as washing soda, and 
sodium bicarbonate, known as baking soda; see 
Soda, Sodium hydroxide, known commercially 
as soda lye or caustic soda, is used in the manu- 
facture of soap, rayon, and paper, in oil refining, 
and in the textile and rubber industries. Sodium 
borate is known commonly as borax (q.v.). So- 
dium fluoride, NaF, is used as an antiseptic, as a 
poison for mice and roaches, and in ceramics. 
Sodium nitrate, known as Chile saltpeter, is 
used in fertilizer (q.v.); see Saltpeter. Sodium 
peroxide, Na 2 0 2 , is an important bleaching and 
oxidizing agent. Sodium thiosulfate, Na 2 S 2 Oj • 
5H 2 0, known as hypo, is used in photography 
(q.v.) as a fixing agent. S.Z.L. 

SODIUM BENZOATE, or BENZOATE OF 
SODA, white crystalline or granular sodium salt 
of benzoic acid of formula C 6 H 5 COONa. It is 
soluble in water and slightly soluble in alcohol. 
The salt is antiseptic, and is commonly used as a 
preservative in foods. In large quantities it is 
toxic, and Federal law prohibits the use of more 
than 0.1 percent of the salt in foods. It is used 
medicinally in making a test of liver function. 

S.Z.L 

SODIUM BICARBONATE. 5ee Carbonates; 
Soda. 

SODIUM CHLORIDE. See Salt; Sodium 
SODIUM NITRATE. See Nitrates; Sodium. 
SODOM AND GOMORRAH, according to 
the Old Testament (notably Gen. 18, 19), two 
ancient cities near the Dead Sea. The Bible al- 
most invariably speaks of them together. With 
Admah, Zeboiim, and Zoar, they formed the five 
''cities of the plain", all but the last-named of 
which are said to have been destroyed by a rain 
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of brimstone, perhaps accompanied by an 
earthquake, because of the wickedness of their 
inhabitants. Some evidence indicates that they 
did exist, were destroyed, and that their sites 
now lie under the Dead Sea. The Biblical story 
of the destruction of the cities is considered by 
many critics similar to tales found among the 
Arabs (and other nations) regarding the sudden 
disappearance of places, and, indeed, Lot (q.v.), 
who in the Biblical story survives the destruc- 
tion, figures prominently in the Koran (q.v.). 
Those who deny the literal truthfulness of the 
narrative contend that the weird character of 
the land around the Dead Sea, which is fatal to 
plant and animal life, would naturally suggest 
the thought of some catastrophe. Jesus Christ 
said that on the Day of Judgment God would be 
more severe with cities rejecting the Gospel 
(q.v.) than he had been with Sodom and Go- 
morrah (Matt. 10:15, 11:20-24). See also Escha- 
tology. 

SOERABAJA. See Surabaja. 

SOFIA, (Bulg. Sofiya; anc. Sardica or Serdica), 
city and capital of Bulgaria, in Sofia Province, on 
an elevated plain at the foot of the Balkan Mts., 
about 80 miles n.w. of Plovdiv. Sofia is one of 
the principal railroad terminals of the Balkan 
Peninsula, and is the commercial and financial 
center of Bulgaria. The principal industries in- 
clude the manufacture of machinery, iron and 
steel, chemicals, and textiles. The Chapel of 
Saint George, once a Roman bath, is the oldest 
structure in Sofia. Other notable structures in- 
clude the ruins of the 6th-century Church of 
Saint Sofia, which was used as a mosque, and 
the 19th-century Cathedral of Alexander Nevski. 
The city is also the site of the Bulgarian Acad- 
emy of Sciences (1869) and the University of 
Sofia (1888). 

Sofia was founded in the early 2nd century 
a.d. by the Roman emperor Trajan (q.v.) as Sar- 
dica or Serdica. Sardica was plundered and 
burned by the Huns in the 5th century, and in 
809 it was taken by the Bulgarians, who changed 
the name to Sredetz. In the 14th century the 
town was captured by the Ottoman Turks. 
About this time the name, Sofia, taken from the 
6th-century church, came into use. When Bul- 
garia became independent of the Turks in 1878, 
Sofia was chosen as the national capital. Pop. 
(1970 U.N. est.) 876,943. 

SOFTBALL, form of the game of baseball (q.v.), 
played with a special ball. The rules for softball 
are generally similar to those for baseball, with 
the following essential differences. (1) Softball 
may be played indoors as well as outdoors and 
is extensively played by teams of women as well 
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as of men. It has two major divisions, fast-pitch 
softball and slow-pitch softball. (2) The ball 
used in softball is larger and somewhat softer 
than that employed in baseball. It is made of 
kapok (see Ceiba) wrapped with yarn and en- 
closed within a leather cover with smoothly 
sewn seams. The ball is between 11 7 / 8 and 12% in. 
in circumference and weighs between 6 and 6 % 
oz. A special 14-in. ball for slow-pitch softball is 
seldom used, but a 16-in. ball is still used in cer- 
tain limited tourneys. The bat used in softball 
may not be more than 34 in. long. (3) Infield 
measurements are less than those in baseball. In 
softball the distance between bases is 55 ft. The 
distance between the pitcher's box and home 
plate is 46 ft. in games played by men and 40 ft. 
in games played by women. Pitching, in softball, 
is underhand only, being very swift in the fast- 
pitch game. In slow-pitch softball, the ball is 
thrown more gently and must be arched. (4) 
Until 1946 a softball team consisted of ten 
players, including the nine that make up a base- 
ball team plus an extra outfielder called a short- 
fielder. The ten-man side is still used in slow- 
pitch softball, but nine players rs the rule for the 
fast-pitch game today. (5) In slow-pitch softball, 
neither bunting nor base stealing is allowed. 

Softball was invented at about the beginning 
of the 20th century by American professional 
baseball players who desired to keep in practice 
during the late fall and winter months, when the 
playing of baseball is impossible in most parts of 
the United States; the substitute game was 
played indoors. Toward the end of the second 
decade of the century Canadian amateur players 
began to play the new game outdoors, on play- 
grounds or other suitable fields; the game then 
rapidly gained popularity in Canada and ob- 
tained a foothold in the U.S. Extensive interest 
in softball began in the U.S. about 1930. The first 
national amateur softball tournament took place 
in Chicago, III., in 1933, in connection with the 
world's fair then being held in that city. When 
fast pitching began to dominate the game after 
about twenty years, slow-pitch softball was de- 
veloped in order to give batters a better chance. 
The popularity of the game spread abroad, es- 
pecially in Mexico, Cuba, japan, and Australia. 

In 1933, also, the Amateur Softball Association 
was founded to standardize the rules and gov- 
ern the sport in other particulars; the associa- 
tion is still the governing body for softball in the 
U.S. Under its auspices annual sectional tourna- 
ments, both fast-pitch and slow-pitch softball, 
are held throughout the U.S. for both men and 
women. The winners of these tournaments and 
the championship team of the previous year 


meet in national championship tourneys. The 
first world softball championship was played in 
1966. About 25,000,000 Americans play softball, 
making it the nation's leading participation 
sport; internationally, about 36, OCX), 000 people 
take an active part in the game. 
SOGNEFjORDEN, long and narrow indenta- 
tion on the coast of Norway, extending inland 
for a distance of 110 mi. St is the longest fjord in 
Norway and is in the midst of rugged and mag- 
nificent scenery. Mountains rise from it to a 
height of more than 5000 ft., and in parts it is 
more than 4000 ft. deep. The mouth is about 45 
miles jn. of Bergen. 

SOHAG, city and port in the Arab Republic of 
Egypt, and capital of Sohag Governorate, on the 
Nile R. at the southern end of the Bahr Sohag- 
uyeh (canal), 190 miles n.w. of Aswan. The city 
trades in cotton, grains, dates, and sugar, and 
has cotton-ginning, dairying, and pottery- 
making industries. The ruins of a 5? h -century 
Coptic church are in Sohag. To the E. is Akhmim, 
the ancient Panopolis or Khemmis, and to the 
s.w., at the edge of the desert, are the ruins of 
the ancient Athribis. The governorate was 
formerly called Girga. The name of the city and 
governorate is sometimes spelled Suhag, Sou- 
hag, or Suhaj. Pop. (1971 est.) 83,800. 

SOILS AND SOIL MANAGEMENT, superficial 
covering of most of the land area of the earth is 
an aggregation of unconsolidated mineral and 
organic particles produced by the combined ac- 
tion of wind, water, and organic decay. Soils 
vary widely from place to place. The chemical 
composition and physical structure of the soil at 
any given location are determined by the kind 
of geologic material from which it originates, by 
the vegetation cover, by the length of time that 
the soil has been weathered, by the topography, 
and by artificial changes caused by man's activi- 
ties. In nature, changes in soil are gradual, ex- 
cept those resulting from natural disasters. The 
cultivation of land, however, deprives soil of its 
natural vegetational covering and of much of its 
protection against erosion by water and wind, 
permitting more rapid changes. Agriculturists 
have found it necessary to develop methods of 
preventing harmful alteration of soil resulting 
from cultivation and of rebuilding soil already 
detrimentally altered. 

Although knowledge of the gross texture of 
soil is important to engineers who construct 
buildings, roads, and other structures on the 
surface of the earth, all the specific properties of 
soil are of great concern to agriculturists, to 
whom knowledge of the mineral and organic 
components of soils, aeration and water-hold- 
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ing capacity, as well as many other aspects of 
soil structure necessary for successful crops. The 
soil requirements of different plants vary 
widely, and no generalizations can be made 
concerning an ideal soil for the growth of all 
plants. Many plants, such as sugarcane, require 
moist soils which would be deemed poorly 
drained by wheatgrowers. Characteristics suita- 
ble to successful growth of crops are not neces- 
sarily inherent in the soil itself; some of these 
characteristics are created by successful man- 
agement of the soil (see Soil Management , 
below). 

Nature of Soil. The primary components of 
soil are (1) undissolved inorganic or nonliving 
components produced by the weathering and 
breakdown of surface rocks; (2) soluble nutri- 
ents used by plants; (3) various forms of organic 
matter, both living and dead; and (4) the gases 
and water required by plants and subterranean 
organisms. 

The physical nature of the soil is determined 
by the proportions of particles of various sizes. 
Inorganic particles in soil range in size from 
fairly large pieces of stone and gravel to ex- 
tremely small particles less than 1/100,000 in. in 
breadth. Large soil particles, such as sand and 
gravel, are largely inactive chemically, but small 
inorganic particles, the chief components of 
fine clays, serve also as a reservoir from which 
nutrients are drawn by plant roots. The size and 
nature of these tiny inorganic particles also de- 
termine to a large measure the ability of a given 
soil to store water, which is vital to all plant 
growth processes. 

The organic fraction of soil is composed of 
undecayed plant and animal debris, together 
with variable amounts of an amorphous organic 
material called humus (q.v.). The organic frac- 
tion comprises 2 to 5 percent of the surface soil 
for many soils in humid regions, but may be less 
than 0.5 percent in arid soils or more than 95 
percent in peat soils. 

The liquid component of soils, called by sci- 
entists the soil solution, is largely water contain- 
ing a number of mineral substances in solution, 
as well as comparatively large amounts of dis- 
solved oxygen and carbon dioxide. The soil so- 
lution is highly complex and is not well under- 
stood scientifically; it is of primary importance 
as the medium through which nutrient materials 
reach and are absorbed by the roots of plants. 
When the soil solution is defective in one or 
more of the nutrient elements needed for plant 
growth, the soil is infertile. 

The gases contained in soil are chiefly oxygen, 
nitrogen, and carbon dioxide. The first of these 


gases is important for plant metabolism because 
its presence is necessary for the growth of the 
various soil bacteria and other organisms caus- 
ing the decomposition of organic materials. The 
presence of oxygen is also vital for plant growth 
in that its absorption by the roots of plants is 
necessary to their metabolic processes. 

Types of Soils. Soils exhibit marked variation 
in appearance, fertility, and chemical character- 
istics depending on the mineral and plant ma- 
terials from which they have been formed. 
Color is one of the simplest criteria for judging 
varieties of soil. The general but not invariable 
rule is that dark soils are more fertile than soils 
of lighter color. Darkness in soil color usually re- 
sults from the presence of a large amount of 
humus (q.v.) in the soil. In some cases, however, 
soils that are dark brown or black in color owe 
their hue to mineral materials or to excessive 
dampness; in such cases, dark color is not an 
index to fertility. Soils having a red or reddish- 
brown hue usually contain a large proportion of 
iron oxides (derived from the parent rocks) 
which have not been subjected to excessive hu- 
midity. Red color in a soil, therefore, is generally 
an indication that the soil is well-drained, not 
excessively humid, and fertile. This generaliza- 
tion is particularly true in the southeastern 
United States but is not always true in other 
parts of the world, where a reddish color in the 
soil may be the result of freshly formed mineral 
materials not chemically available for plant use. 
Almost all yellow or yellowish soils are low in 
fertility. They owe their color to iron oxides that 
have reacted chemically with water and are thus 
a sign of poorly drained land or which has been 
poorly drained in the past. Grayish soils may be 
deficient in iron or oxygen or may have an ex- 
cess of alkaline salts such as calcium carbonate. 

The general texture of a soil depends upon 
the proportions of particles of various sizes of 
which it is constituted. Soil particles are arbi- 
trarily divided into sand, silt, and day. Particles 
of sand range in size from 2 to .05 mm. in diam- 
eter; those of silt from .05 to .002 mm.; and 
those of clay smaller than .002 mm. In general, 
sand particles can easily be seen by the naked 
eye and feel pronouncedly rough or gritty to the 
touch. Silt particles can scarcely be seen with- 
out the aid of a microscope and feel like flour 
when rubbed through the fingers. Clay particles 
are invisible to the naked eye and form a 
gummy mass when wet. 

According to the proportions of sand, silt, and 
clay, soils are broadly classified into several arbi- 
trarily defined textural groups, including sandy 
clay, silty clay, clay loam, sandy clay loam, silty 
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Sketch showing a single 
area of a soil type as it oc- 
curs in nature (left), and a 
cross section of the lay- 
ers, or horizons. The na- 
ture, number, thickness, 
and arrangement of the 
horizons are important in 
the identification and 
classification of soils. 

Soil Conservation Service 



clay loam, sandy loam, silt loam, and loamy 
sand. The texture of a soil has great effect upon 
its productivity. Soils with a high percentage of 
sand are usually incapable of storing sufficient 
water to give the best plant growth and lose 
large amounts of plant-nutrient minerals by 
leaching to the subsoil. Soils containing a larger 
percentage of finer particles, for example the 
clays and loams, are excellent reservoirs for 
water and contain readily available mineral ma- 
terials. Heavy clay soils composed largely of clay 
particles, however, tend to contain a water ex- 
cess; these soils have a gummy texture ren- 
dering them resistant to cultivation and fre- 
quently inadequately aerated for normal plant 
growth. 

Soil Classification. Soils are organized into 
classes according to their general characteris- 
tics. The soil classification system now in use in 
the U.S. is based on the morphology and com- 
position of soil, emphasizing those properties 
that can be seen, felt, or measured, for example 
its depth, color, texture, structure, and chemical 
composition. Most soils have characteristic 
layers, or horizons; the nature, number, thick- 
ness, and arrangement of these horizons are 
also important in the identification and classifi- 
cation of soils. 

The properties of a soil reflect the interaction 
of several soil-forming processes that proceed 
simultaneously after the parent material has ac- 
cumulated. Some substances are added to the 
soil, others are removed. The transfer of mate- 
rials from one horizon to another is common. 
Some materials are transformed into different 
forms. All these processes go on at various rates 
and in different directions resulting in soils with 
different kinds of horizons or different appear- 
ances within the same kind of horizon. 

Soils that share many common characteristics 


are grouped into series. Closely related series 
are combined into families. In the same way, 
families are combined into groups, great groups 
into suborders, and suborders into orders. Ten 
orders exist in the U.S., which include about 
9000 soil series. 

The names of the orders, suborders, great 
groups, and subgroups are coined terms based 
mainly on Greek and Latin roots. Each name is 
designed to indicate the relationship of a class 
to the other categories and to connote a few of 
the soil characteristics in the grouping. 

Entisols are soils that lack both well-devel- 
oped horizons and the characteristics of vert- 
isols and oxisois (see below). 

Vertisols contain a large amount of a type of 
clay that shrinks and swells with changes in its 
moisture content and that consequently exhib- 
its a very slow churning action. Vertisols are 
identified by wide cracks when dry; slick-sided, 
wedge-shaped structural units, and very irregu- 
lar microrelief. 

Inceptisols have weakly expressed horizons 
and lack both a significant accumulation of clay 
in the subsoil (B horizon) and extreme 
weathering. Inceptisols occur in areas that re- 
ceive sufficient rainfall in most years to cause 
some leaching. 

Aridisols occur in dry regions. The surface soil 
is low in organic matter, and leaching has been 
insufficient to remove soluble materials such as 
lime, gypsum, and salt. 

Mollisols form in subhumid to semiarid re- 
gions where the precipitation is sufficient to 
produce large amounts of organic matter but in- 
sufficient, in many cases, to leach the bases (cal- 
cium, magnesium, potassium, and sodium). 
Mollisols have thick, dark-colored surface hori- 
zons and are relatively high in calcium. They 
usually develop under grass vegetation. These 
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are the most important grain-producing soils in 
the world. 

Spodosols occur in humid regions, usually 
under forest vegetation. The main identifying 
characteristic is the horizon of precipitated or- 
ganic matter, aluminum, and, in some instances, 
iron. 

Alfisols are usually moist, have a B horizon 
with clay accumulation, medium or high base 
status, and light-colored surface layers. They are 
similar to mollisols in many respects but lack a 
thick, dark-colored surface layer. 

Ultisols also have a B horizon with clay accu- 
mulation but are low in bases. Ultisols occur in 
regions where the rainfall is high in one or more 
seasons of the year but limited in other seasons. 
As a general rule, ultisols are low in lime and 
plant nutrients. 

Oxisols are highly weathered soils in tropical 
or subtropical areas. They have a subsurface ho- 
rizon high in aluminum, iron oxides, and non- 
swelling clays, but they are low in cation ex- 
change capacity. Oxisols require special man- 
agement if they are to be cultivated success- 
fully. 

Histosols exist in very wet areas such as bogs 
and marshes and are composed mainly of plant 
tissues in various stages of decomposition. 

Soils in many parts of the world are being 
classified and mapped according to their char- 
acteristics. Published soil surveys containing de- 
tailed soil maps are available for many counties 
in the U.S. Soil maps for individual farms are 
useful as guides to sound soil management. 

Soil Chemistry. Soil has been likened to an ex- 
tremely elaborate chemical laboratory in which 
a large number of reactions, involving almost 
every known element, take place. Certain reac- 
tions are comparatively simple and are well un- 
derstood, but the vast majority of them are 
extremely complex and are not completely un- 
derstood by soil scientists. In general, soils are 
composed primarily of silicates, ranging in com- 
plexity from the simple oxide of silicon, quartz, 
to the highly complex hydrated aluminum sili- 
cates found in the soil clays; see Silicon. The ele- 
ments obtained from the soil most important to 
plant nutrition are phosphorus, sulfur, nitrogen, 
calcium, iron, and magnesium. Recent research 
has shown that plants also need small but signif- 
icant quantities of such elements as boron, cop- 
per, manganese, and zinc in order to flourish. 

Plants obtain nutrients from the so-called soil 
:olloids, extremely minute, claylike particles of 
»oil. The colloids have been formed as the prod- 
jct of physical and chemical weathering of pri- 
mary minerals. Soil colloids consist of varying 


amounts of hydrated oxides of iron, aluminum 
and silicon and such crystalline secondary min- 
erals as kaolinite and montmorillonite. 

Colloids have certain pronounced physical 
characteristics strongly affecting the agricultural 
characteristics of different soils. Soils from re- 
gions which have only moderate rainfall and 
comparatively little ground water are subjected 
to only moderate leaching and, as a result, con- 
tain a large amount of their original compo- 
nents, such as calcium, potassium, and sodium. 
Colloids of this type expand to a large degree 
when wet and tend to disperse in water. They 
also dry to a jellylike consistency after being 
wet, and may, on further drying, form masses 
that are completely impervious to water. In 
many portions of the western U.S. the soil col- 
loids are of this nature, producing soils which 
cannot be irrigated unless the colloids are first 
leached free of their exchangeable sodium. In 
portions of the eastern U.S. where the ground 
was formerly covered by forests, inorganic and 
organic colloids are carried downward through 
the soil with the ground water after rains or 
flooding forming a concentrated layer in the 
lower part of the soil, cementing the other soil 
particles to produce a dense, solid hardpan. 

One of the important characteristics of colloi- 
dal soil particles is the ability to take part in a 
form of chemical reaction known as base ex- 
change. In this reaction a compound is changed 
by the substitution of another chemical element 
for one of its constituents. Thus, elements 
formerly bound to the colloid compound may 
become free and available as plant nutrients in 
the soil solution. When such fertilizing materials 
as potassium are added to soil, a portion of the 
required element becomes immediately availa- 
ble as part of the soil solution, while the rest 
takes part in a base exchange and remains in the 
soil incorporated in the soil colloids. One of the 
simplest and most agriculturally valuable exam- 
ples of base exchange is the reaction that occurs 
when limestone (CaCo,) is used to neutralize 
acidity. Soil acidity, which can be defined as the 
concentration of hydrogen ions, affects the 
health of most plants; legumes, for example, 
cannot grow on acid soil. 

Soil Water. As indicated above, the amount of 
available water in a given soil has a profound ef- 
fect upon the productivity of the soil for agri- 
cultural use. In both the vapor and the liquid 
states, water occupies about one fourth of the 
volume of a productive soil. The amount of 
water retained depends on the size and arrange- 
ment of the soil pores. In coarse and loose soils, 
water tends to drain away by gravity, leaving a 
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small residue. Fine-textured soils usually have a 
greater total porosity, and thus retain larger 
amounts of water than do coarse-textured soils. 
Water moves and is retained for soil use within 
this pore system. Only about two thirds of the 
water retained by the soil after the excess has 
been drained away by gravity is available for 
plant use. The remaining water is held by the 
soil particles with sufficient strength to prevent 
its removal by plants. The forces acting on soil 
water, called soil suction, can be classified as 
those caused by the soil particles (matric 
forces), those caused by the solutes dissolved in 
the water (osmotic forces), and those caused by 
gravity (gravitational forces). Matric forces arise 
from capillary action and electrostatic interac- 
tions between the water and the soil particles. 
Osmotic forces depend on the amount of dis- 
solved salts in the water indirectly affecting the 
movement of water through the soil. The sum of 
the matric and osmotic forces is called the total 
water potential. 

Water that interacts with the surfaces of soil 
minerals has different properties from free 
water. As a result, it has been called bound 
water. Bound water reportedly has a higher spe- 
cific volume, viscosity, and specific heat, a 
lower dielectric constant, and a greater resist- 
ance to molecular rearrangement than free 
water. These effects extend for very short dis- 
tances, on the order of three to ten molecular 
water layers. Hydrogen bonding and Van der 
Waals forces (of intermolecular attraction) are 
cited as the reasons for the bonding of water to 
soil surfaces. 

The water requirements of plants are met by 
water in the soil. The upper limit of the reservoir 
depends on the field capacity of the soil, and 
the lower limit depends on the permanent wilt- 
ing percentage of the soil and also on the effec- 
tive root zone of the crop. Field capacity is the 
amount of water in a soil two or three days after 
a thorough wetting of its profile, expressed in 
terms of the dry weight of the soil. Permanent 
wilting percentage is the percentage of water in 
soil at which plants wilt and remain wilted 
when placed in a moist atmosphere. 

Organic Soil Materials. The general term for 
the complex mixture of organic materials in soil 
is humus. Humus is not a stable mixture of 
chemicals but is rather a dynamic, constantly 
changing mixture representing every stage in 
the decay of dead organic matter from the sim- 
plest to the most complex. The decay process is 
caused by the action of large numbers of micro- 
scopic bacteria and fungi. These microorgan- 
isms, in the course of feeding, attack and digest 
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the complex organic compounds which make 
up living matter and reduce them to simpler 
compounds that plants can utilize for food. A 
typical example of bacterial action is the forma- 
tion of ammonia from animal and vegetable 
proteins. Other bacteria oxidize the ammonia to 
form nitrites and still other bacteria act on the 
nitrites to form nitrates, a type of nitrogen com- 
pound which can be utilized by plants. Some 
types of bacteria are able to fix or extract nitro- 
gen from the air and make it available in the 
soil; see Nitrogen Fixation. Even the parts of 
humus which have not been decomposed or 
which have undergone only incomplete decom- 
position contribute to soil fertility by making 
the soil mixture lighter and more porous. 

Under natural conditions, as in areas that 
have never been disturbed by human tillage or 
deforestation, a balance exists between the 
amount of humus that is destroyed by ultimate 
decomposition and the amount that is added by 
the decay of plant and animal bodies. Wherever 
agriculture is practiced or where the equilib- 
rium of natural processes is upset, either by man 
or by such natural accidents as fires, the balance 
is lost and a reduction in organic content of the 
soil occurs until a new equilibrium is attained. 
Practices used to maintain the content of soil 
organic matter at productive levels under differ- 
ent systems of cropping are described below. 
SOIL MANAGEMENT 

Soil management, the basis of all scientific agri- 
culture, involves six general problems: proper 
tillage; maintenance of a proper supply of or- 
ganic matter in the soil; maintenance of a 
proper nutrient supply; control of soil pollution; 
maintenance of the correct soil acidity; and 
control of erosion (q.v.). 

Tillage. The purpose of tillage is to prepare the 
soil for the sowing of crops. This preparation in- 
cludes removal or killing of any native vegeta- 
tion growing in the area to be cultivated, loos- 
ening or breaking up the surface layers of the 
soil, and providing a bed of soil that holds suffi- 
cient moisture to permit the seeds planted in it 
to germinate. Primary tillage is usually followed 
by cultivation, which uproots or otherwise dis- 
places remaining and newly sprouted weeds. 

The chief mechanical implement used for till- 
age in ail parts of the world is the plow. Plows 
may be designed for a number of purposes 
ranging from the simple cutting of a furrow 
through the ground to the complete reversal or 
turning over of soil, usually to a depth of 6 to 8 
in. In certain areas and for certain purposes the 
plow is replaced as a primary tillage instrument 
by various types of harrows, the tools that 
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scrape or scarify the surface of the ground with- 
out digging deeply into it. In most areas such 
implements are employed merely to break up 
and pulverize the soil after plowing. Harrows or 
tools of the same general design are almost uni- 
versally used for cultivation or the tillage of 
ground between rows of growing crops. 

Deep plowing and subsequent harrowing are 
necessary in areas where the soil is compact and 
impermeable to water and plant roots. Excessive 
tillage may result in the deterioration of soil 
structure, particularly if performed in wet soil. 
This problem is more acute in finely textured 
soils than in sandy and loamy soils, which nor- 
mally require less tillage. Climate also plays its 
part in determining not only the amount but 
also the time of tillage. In humid areas, tillage 
should be limited to times when no great am- 
ount of rainfall is expected, for newly tilled 
fields are particularly subject to water erosion. 
In arid or subhumid areas, on the contrary, land 
should be tilled before periods of anticipated 
rainfall so that the ground can absorb the maxi- 
mum amount of water. 

Among the secondary but important benefits 
of tillage is the aeration resulting from pulveri- 
zation. This aeration not only provides a freer 
circulation of oxygen and water but also results 
in increased biological activity in the soil, in- 
cluding that of organisms which fix atmospheric 
nitrogen. Tillage contributes to the health of 
plants by inhibiting plant diseases and by dis- 
couraging the development of various types of 
insects which are inimical to plant growth. 

The type of tillage employed has a decisive 
effect on the loss of soil through erosion by 
wind and water. When furrows are plowed in 
an up-and-downhill direction, water tends to 
flow down the furrows, carrying away small par- 
ticles of the top layers of soil as it flows. By 
plowing across the slope so that each individual 
furrow is level, the water is retained in the fur- 
rows and sinks into the soil rather than running 
off. Tillage of this type is commonly known as 
contour plowing because the furrows follow the 
natural contours of the land. 

The kind and amount of cultivation or tillage 
between the rows of growing crops is deter- 
mined essentially by the character of the soil. 
Heavy, waterlogged soil benefits by the stirring 
up and aeration which cultivation provides. On 
the other hand, hard, caked soils may require 
cultivation to permit them to absorb the mois- 
ture which the crops need. For soils, however, 
that are in good physical condition the primary 
purpose of cultivation of row crops is to permit 
easier weed control. 


Maintenance of Organic Matter. Organic 
matter is important in maintaining good physi- 
cal conditions in the soil. It contains the entire 
soil reserve of nitrogen and significant amounts 
of other nutrients, such as phosphorus and sul- 
fur. Soil productivity thus is affected markedly 
by the organic-matter balance maintained in the 
soil. Because most of the cultivated vegetation 
is removed from the soil instead of being left to 
decay, organic materials that would ordinarily 
enter the soil upon plant decomposition are 
lost. To compensate for this loss, various stand- 
ardized methods are employed. The two most 
important of these methods are crop rotation 
and artificial fertilization. 

Crop rotation consists of growing different 
crops in succession on the same land, rather 
than utilizing a one-crop system or a haphazard 
change of crops. In the rotation system, crops 
are alternated on the basis of the amounts and 
types of organic matter that each crop returns to 
the soil. Because frequent tillage hastens the ox- 
idative loss of organic matter, rotations usually 
include one or more sod crops that require little 
or no tillage. Deep-root penetration on the part 
of certain leguminous crops, such as alfalfa, pro- 
vides better drainage as a result of the channels 
left after the roots decay. 

The rotation system employs special types of 
crops such as cover crops and green manure. 
Cover crops are those crops planted to protect 
the soil in the winter, and, if a leguminous crop 
is used, to fix nitrogen in the soil. Green-manure 
crops are grown solely to be plowed under, and 
serve to increase the organic-matter content of 
the soil. Although no yield is expected of a 
green-manure crop, it is supposed to increase 
the yield of subsequent crops planted in the 
same fields. 

The older method of increasing the organic 
content of the soil is the use of such fertilizers 
as manure and compost. The manuring of soil 
with animal wastes has been practiced for many 
thousands of years, and serves as a source of 
various complex organic compounds which are 
important in the growth of plants. Compost, 
which usually consists of mixtures of dead vege- 
table and animal matter, has a purpose similar to 
that of manure, and is often treated with chemi- 
cal fertilizers to increase its effectiveness. For a 
discussion of the various types of fertilizing ma- 
terials, see Fertilizer. See also Sewage Disposal: 
Wastewater Treatment. 

Nutrient Supply. Among soil deficiencies that 
affect productiveness, deficiency of nutrients is 
especially important. The nutrients most neces- 
sary for proper plant growth are nitrogen, potas- 
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sium, phosphorus, iron, calcium, sulfur, and 
magnesium, all of which usually exist in most 
soils in varying quantities. In addition, most 
plants require minute amounts of substances 
known as trace elements (q.v.) present in the 
soil in very small quantities, and which include 
manganese, zinc, copper, and boron. Nutrients 
often occur in the soil in compounds that can- 
not be readily utilized by plants. For example, 
phosphorus combined with calcium or magne- 
sium is readily utilizable, but phosphorus com- 
bined with iron or aluminum is usually unavaila- 
ble to plants. The supply of utilizable minerals 
in soil is often increased by enrichment with ar- 
tificial fertilizers and by treatments hastening 
the breakdown of complex compounds. The 
supply of available phosphorus, for example, is 
often increased by the addition of superphos- 
phate fertilizers. Adding calcium to soils also 
decreases soil acidity and makes phosphorus 
more readily available to vegetation. The exist- 
ence of phosphorus in several unavailable forms 
is sometimes advantageous in that it helps to 
conserve the phosphorus supply in the soil and 
makes the effects of superphosphate applica- 
tions last for several years. Copper and sulfur are 
often added to the soil in available forms 
through the use of spray solutions. Other ele- 
ments are added by direct application or by the 
use of specific artificial fertilizers. 

Soil Pollution. The increasing amounts of fer- 
tilizers and other agricultural chemicals applied 
to soils since World War II, plus industrial and 
domestic waste disposal practices, have led by 
the mid-1960's to increasing concern over soil 
pollution. Soil pollution is the build-up in soils 
of persistent toxic compounds, chemicals, salts, 
radioactive materials, or disease-causing agents, 
which have adverse effects on plant growth and 
animal health. As of now, soil pollution is not 
widespread. Although the application of ferti- 
lizers containing the primary nutrients, nitro- 


I intensive programs of research are undertaken by 
scientists seeking solutions to soil problems , as here 
conducted at the Soil Research Institute of Canada 
Above, left: A researcher obser\'es the growth of iron- 
oxidizing bacteria during an experiment concerning 
the movement of iron in soils. Above , center : A final 
negative is retouched in preparation of a soil map. 
Above, right: A soil sample is prepared for wall mount- 
ing. UP1 

gen, phosphorus, and potassium, has not led to 
soil pollution, the application of trace elements 
has. The irrigation of arid lands often leads to 
pollution with salts. Sulfur from industrial 
wastes has polluted soils in the past, as has the 
accumulation of arsenic compounds in soils fol- 
lowing years of spraying crops with lead arse- 
nate. 

The application of pesticides has also led to 
short-term soil pollution. 

Pesticide Residues. The effectiveness of a 
pesticide as well as the hazards of harmful resi- 
dues depend largely on how long the pesticide 
remains in the soil. For example, DDT (q.v.), a 
chlorinated hydrocarbon, has a half-life of three 
years in cultivated soils, while organophospho- 
rous insecticides persist for only days or 
months. Chlorinated hydrocarbons persist 
longer in soils having a large amount of organic 
matter, although more of the chemical must be 
applied to these soils in order to kill pests. In- 
secticides persist longer if worked into the soil 
than if left on the surface. Herbicides applied to 
soils may not persist at all or may persist up to 
two years or longer, depending on the com- 
pound. Simiazine is one of the most persistent 
herbicides. Eventually, all pesticides disappear 
because of volatilization, leaching, plant uptake, 
chemical and microbial decomposition and 
photodecomposition. 

Soil Acidity Adjustment. Maintenance of spe- 
cific soil acidities is important in soil manage- 
ment because it controls the adaptation of vari- 
ous crops and native vegetation to different 
soils. For example, cranberries can be success- 
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fully grown only in moderately to strongly acid 
soils, whereas alfalfa and other legumes are suc- 
cessful only in weakly acid or slightly alkaline 
soils. The ordinary procedure for correcting ex- 
cess soil acidity is the application of lime in the 
form of limestone, dolomitic limestone, or burnt 
lime. About 20,000,000 tons of limestone are 
used annually on U.S. farms. When lime is 
added, the hydrogen of the complex soil colloid 
is exchanged for the calcium of lime. Acid soils 
are found predominantly in regions of high 
rainfall; in arid regions, the soil is usually alka- 
line. 

Mechanical Control of Erosion. The mechan- 
ical loss of fertile topsoil is one of the gravest 
problems in agriculture. Such loss is almost al- 
ways caused by erosion which may occur as the 
result of the action of water or of wind. Accord- 
ing to the United States Department of Agricul- 
ture, more than half of all fertile U.S. topsoil has 
been damaged to some extent by erosion. For a 
discussion of the problem and the various 
methods for combating erosion, see Conserva- 
tion: Soil Conservation. See also Drainage. 
SOISSONS, city of France, in Aisne Depart- 
ment, on the Aisne R., 65 miles n.e. of Paris. The 
principal industries include the manufacture of 
sugar, boilers, glass, iron and copper foundry 
products, flannel, leather, farm implements, and 
rubber goods. The city is also an important com- 
mercial center with a considerable trade in 
grain, livestock, beans, sugar beets, and flour. 
The principal building is the Cathedral of St. 
Gervais (or Notre-Dame), constructed during 
the 12th and 14th centuries. Other notable 
structures include the remains of the Abbey of 
Saint Jean-des-Vignes, in which the English prel- 
ate Thomas a Becket (q.v.) found refuge during 
his exile from England; the 8th-century Abbey of 
St. Melard; the Abbey of Saint Leger, built from 
the 11th to the 12th Centuries, which is now a 
museum; and the 12th-century Church of Saint 
Peter (Romanesque). 

History. Soissons is one of the most ancient 
cities of France. In Roman times it bore the 
names of Noviodunum, Augusta Suessionum , 
and Suessiona. Soissons is famous for the vic- 
tory there of the Merovingian King Clovis I 
(q.v.), in 486 a.d. over Syagrius (430?-486), a 
former Roman governor who had made himself 
ruler of a territory in northern Gaul. During the 
Hundred Years' War (q.v.) in the 15th century, 
the city was captured and sacked a number of 
times. Soissons was again sacked, by the Hugue- 
nots (q.v.), in 1565. In 1814, during the Napole- 
onic Wars (q.v.), the city changed hands several 
times, and in 1870, during the Franco-German 


War, it was shelled and captured by the Ger- 
mans. During World War I Soissons was again 
captured by the Germans, but was retaken by 
French and British forces. It also was the scene 
of heavy fighting during World War II. pop. 
(1968) 27,641. 

SOLANUM, genus of herbs, shrubs, and trees 
belonging to the Nightshade family, Solanaceae. 
The genus, which contains about 1500 species, 
is native to many temperate, subtropical, and 
tropical countries, and is most abundant in trop- 
ical America; three species, the potato, tomato, 
and eggplant (qq.v.), are widely cultivated for 
food. A few species are cultivated as ornamen- 
tals, including the Jerusalem cherry, S. pseudo- 
capsicum, , a house plant popular for its persist- 
ent bright-red berries, and the potato vine, 5. 
jasminoides, a climbing shrub that grows to a 
height of about 20 ft. See also Bittersweet. 
SOLAR BATTERY. See Cell, Electric: Solar Bat- 
tery. 

SOLAR HEATING. See Heating, Ventilating, 
and Air Conditioning: Special Heating Systems; 
Solar Power. 

SOLAR PLEXUS, or COEUAC PLEXUS, major 
network of nerves situated in the coeliac, or ab- 
dominal cavity, behind the stomach and in front 
of the aorta. This network controls all the im- 
portant organs in the abdomen, such as the 
liver, pancreas, spleen, and kidneys. A direct 
blow in the solar plexus is capable of knocking 
an adult unconscious, and this sensitive area of 
a boxer's body is frequently the target of his op- 
ponent's punch; see Boxing. See also Nervous 
System: Anatomy and Function. 

SOLAR POWER, radiant energy from the sun 
transformed into work potential by thermal, 
photochemical or electrical processes; see Elec- 
tricity; Energy; Radiation; Sun; Work. Produced 
by atomic transmutation of the chemical ele- 
ments in the sun's interior, solar energy rep- 
resents a vast, inexhaustible source of future 
power; see Atom and Atomic Theory; Nuclear 
Energy. Its utilization has long been a goal of sci- 
entific researchers but, despite recent techno- 
logical advances, present methods for convert- 
ing solar energy into useful power are more 
costly than the techniques employed in the pro- 
duction of conventional power. 

Basically, two techniques are used for har- 
nessing the sun's energy by thermal processes. 
In one, the radiation is collected by means of 
flat plates of large area, and in the other, the en- 
ergy is concentrated by focusing mirrors; see 
Mirror. Flat-plate collectors have been used for 
solar water heaters, mechanical pumps, and in 
domestic heating and cooling systems; see Heat- 
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ing, Ventilating, and Air Conditioning: Heat- 
ing: Special Heating Systems. This technique is 
fairly efficient in operations not requiring a tem- 
perature output above the normal boiling point 
(q.v.) of water; see Heat; Temperature. 

For producing temperatures above 100° C. 
(212° F.), concentrators of various sizes have 
been developed. Small, parabolic reflectors, for 
example (see Parabola), are used as cookers; 
larger reflectors are employed as furnaces; and 
flat mirrors, focused at a central point, are ap- 
plied in steam boilers and other devices. 

Solar Furnace. The earliest type of solar-en- 
ergy device is the solar furnace, which uses the 
sun's energy for research purposes or for the 
generation of electric power. Although the latter 
use has not yet proved to be competitive eco- 
nomically with fossil-fuel-fired, nuclear-power, 
or hydroelectric generators, research is continu- 
ing to improve the economic feasibility of solar 
generation; see Nuclear Power. The world's first 
solar furnace was built in Jena, Germany, in 
1921. A similar furnace, built in the United 
States, is a 120-in. -diameter unit for high-tem- 
perature testing of metals (q.v.) associated with 
the structure of aircraft and missiles. See Metal- 
lurgy. Other solar furnaces are in use at Mont- 
Louis, France; the Buzareah Laboratory, Algiers, 
Algeria; Fordham University in New York City; 
and at the United States Air Force Holloman Air 
Development Center in New Mexico. At both 
the Fordham and the U.S. Air Force installations, 
parabolic mirrors have produced temperatures 
close to 4000° C. 

The world's largest solar furnace, however, is 
the installation at Odeillo in the French Pyr- 
enees. Built by the French government, it con- 
sists of 63 flat, mirrored panels, each consisting 
of 180 small mirrors, set on a hillside, and 9000 
mirrors mounted on a 200 ft. -high by 250 ft- 
wide parabolic wall. The wall concentrates the 
sun's rays on target materials placed in a nine- 


A giant solar furnace built in Odeillo in the French 
Pyrenees consists of 63 flat mirrored panels (each hold- 
ing 180 small mirrors) on the hillside , in the fore- 
ground; 9000 mirrors mounted on the parabolic wall of 
the 9-story building in the background; and a hammer- 
head-shaped tower in front of the wall which is the 
focal point for very high temperatures (exceeding 
7000° F.) reached by the furnace. The Nsew vcrk times 

story hammerhead-shaped tower that is situated 
in front of the wall. In tests, 16-in. diameter 
holes have been burned through y 2 -in. thick 
steel plates in a few seconds; and when the 
alignment of the mirrors is completed, tempera- 
tures of 7000° C. are achieved. 

Other Applications. The solar cell, also called 
a photovoltaic cell, is a form of photoelectric 
cell (q.v.) that uses semiconductor materials to 
convert sunlight directly into electricity. It was 
developed at Bell Telephone Laboratories in 
1954. I ts power-generating ability is limited, and 
large arrays of ceils must be connected to pro- 
duce a significant voltage. Solar cells are used to 
power the equipment aboard spacecraft; their 
application on earth has been confined to pro- 
viding power for buoys, unattended light- 
houses, and radio repeater networks. Efforts are 
under way to increase the efficiency of solar ar- 
rays, and many scientists are optimistic about 
their potential. 

The possibility of using solar energy as the 
prime power source for space vehicles is being 
explored. One proposed form would be that of 
solar sails driven by the pressure of solar radi- 
ation which, although very low, may be suffi- 
cient to propel space vehicles between points of 
very low gravity; see Astronautics. 

An important solar process is the production 
of hydrogen by the photochemical effect of 
sunlight on water. Hydrogen thus obtained may 
be stored for use in a fuel cell (q.v.), a device 
that produces electrical energy with a high de- 
gree of efficiency. 

Other research projects involving solar energy 
are designed to increase world food supplies. 
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Solar stills to convert saline or brackish water 
into fresh water are in experimental use. The 
rate of growth of certain crops can be increased 
appreciably by the use of solar reflectors. 

In 1974 the U.S. government sponsored sev- 
eral research and demonstration programs de- 
signed to speed application of solar power. The 
following year the Energy Research and Devel- 
opment Authority established a technical infor- 
mation center on solar-energy uses, which in- 
cluded teaching local construction firms how to 
incorporate solar collecting plants into homes 
for heating, air conditioning, and hot-water sup- 
plies. G.D.F. 

SOLAR SYSTEM, cosmic unit consisting of the 
sun (q.v.) and the many smaller bodies under its 
influence that revolve around it. The system in- 
cludes the planets, such as the earth; their satel- 
lites, such as the moon; and the planetoids, the 
comets, and the swarms of meteors. See sepa- 
rate articles on each member of the solar system. 
For theories regarding the origin of the solar sys- 
tem, see Cosmogony. For the position and mo- 
tion of the solar system with reference to the 
nearest stars and to the center of the Milky Way, 
see Milky Way. See also Astronautics; Astron- 
omy; Comet; Galaxy; Meteor; Planet. 

SOLAR TIME. 5ee Time. 

SOLAR WIND. See Radiation Belts. 

SOLDER, any of several metallic alloys which 
melt at comparatively low temperatures, and 
which are used for the patching or joining of 
metals (q.v.). Solders are commonly classified as 
soft and hard solders, depending upon their 
melting points and strengths. Soft solders are al- 
loys of lead and tin, sometimes with the addi- 
tion of bismuth; hard solders are alloys of silver, 
copper, and zinc (silver solder) or of copper and 
zinc alone (brazing spelter). 

In joining two pieces of metal with solder, the 
joining surfaces are first cleaned mechanically 
and then coated with a flux, usually of rosin or 
borax, which cleans them chemically and assists 
the solder in making a bond. The surfaces are 
then heated, either with a hot metal tool called 
a soldering iron or soldering copper, or with 
some form of alcohol or gas blowpipe. When 
the surfaces are heated to the melting point of 
the solder, the solder is applied and runs freely, 
solidifying as the surfaces cool. In the form of 
soldering known as sweating, the pieces to be 
joined are first coated individually with solder, 
and are then clamped together and heated to 
form the finished joint. Soldering is not signifi- 
cantly different from brazing and welding 
(qq.v.) as a method of joining metals, except 
that soldering metals and alloys used for joining 
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have less physical strength and lower boiling 
points. 

SOLE, flatfish, Trinecte s maculatus, of the fam- 
ily Soleidae. An American sole, also called 
hogchoker, is only about 6 in. long; the com- 
mon sole of Europe, Solea solea, attains a length 
of from 10 to 20 in. The shape of the fish is oval, 
the outline of the snout being semicircular and 
projecting beyond the mouth. See Flatfish. 
SOLENODON, genus of small, long-nosed 
animals in the family Solenodontidae, native to 
the West Indies. The solenodon is a rare animal 
and its exact origin a mystery. It reaches a length 
of 2 ft. including a 9-in. naked tail and weighs 
about 2 y 2 lb. It has forty teeth and in its rusty 
brown fur it resembles a rat with a long snout. 
Nocturnal in its habits, the solenodon lives in 
hollow logs and in rocks from which it emerges 
at night to hunt insects and reptiles. Only two 
species exist, the dark-brown Haitian soleno- 
don, 5. paradoxus , and the Cuban solenodon, 5. 
cubanus, which has a tawny yellow head. Be- 
cause the solenodon has a low rate of reproduc- 
tion and is preyed on by domestic dogs and 
cats, it is believed to be in danger of extinction. 
SOLFERINO, BATTLE OF, engagement fought 
on june 24, 1859, between the Franco-Sardinians 
commanded by the French emperor Napoleon 
III and the Austrians under Emperor Francis 
joseph I (qq.v.). The battle was won, although 
not decisively, by the Franco-Sardinians. The 
victory precipitated the end of the Italian war of 
liberation, thus securing independence for most 
of Italy; see Italy: Risorgimento. The battle was 
fought in the village of Solferino, in Lombardy 
Region, about 18 miles n.w. of Mantua. 
SOLICITOR GENERAL. See Justice, Depart- 
ment OF. 

SOLID, in mathematics, that limited portion 
of three-dimensional space lying within bound- 
ary limits. 

In physics and chemistry, a solid is the phys- 
ical state of matter in which samples maintain 
their shape and size. Some highly viscous liq- 
uids, such as very cold molasses, flow so slowly 
that they seem to retain their size and shape and 
thus appear to be solids. X-ray examination, 
however, reveals an important difference in mi- 
croscopic structure. Solids exhibit a regular ar- 
rangement of atomic, ionic, or molecular parti- 
cles; liquids show irregular arrangements. That 
is, fundamentally solid objects have a crystalline 
structure, liquids do not. 

SOLID GEOMETRY, branch of geometry (q.v.) 
that deals with the properties and measurement 
of geometric figures in three-dimensional 
space. Such figures include the cone, cylinder, 
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pyramid, sphere (qq.v.), and prism. Solid geom- 
etry extends and reinforces the propositions of 
plane geometry and is the necessary foundation 
for spherical trigonometry, solid analytical ge- 
ometry, descriptive geometry, and other 
branches of mathematics. It is widely used in 
mathematics, engineering, and the natural sci- 
ences. See Analytic Geometry; Descriptive Geome- 
try; Trigonometry. j.Si. 

SOLID-STATE PHYSICS. See Physics: Develop- 
ments in Physics Since 1930: Solid-State Physics ; 
Transistor. 

SOLIHULL, Great Britain, county borough of 
Warwickshire, England, on the Blythe R., adjoin- 
ing and 7 miles s.E. of the center of Birmingham. 
An industrial center, it manufactures metallurgi- 
cal products, machinery, automobiles, and elec- 
trical goods. A restored church dates from the 
13th and 15th centuries, and Old Berry Hall was 
built in the 15th century. The Forest of Arden is 
nearby to the e. Pop. (1971) 106,968. 

SOLINGEN, city of West Germany, in North 
Rhine-Westphalia State, 13 miles s.E. of Dussel- 
dorf. It is famous for its steel and iron ware, es- 
pecially knives, scissors, and surgical instru- 
ments, which are exported to all parts of the 
world. Solingen is also the site of iron foundries 
and cigar factories. The city was chartered in 
1374 and was a member of the Hanseatic League 
(q.v.). Pop. (1970) 177,100. 

SOLITAIRE, common name applied to various 
species of the American thrush, Turdidae, family 
in the genus Myadestes. In the United States the 
genus is represented by one species, Town- 
send's solitaire, M. townsendi. Members of the 
species, found chiefly in the Rocky Mts., are 
largely brownish gray in color, with a white eye- 
ring and a buffy wing patch. All members of the 
genus are superb singers. 

Solitaire, Pezophaps solitaria, was also the 
name of an extinct, flightless bird resembling 
the dodo (q.v.). It inhabited Rodrigues, an island 
in the Indian Ocean, until the last half of the 
18th century. 

SOLITAIRE, American term applied to any of 
various games of cards that can be played by 
one person. The English term for such games is 
"patience". 

In most games of solitaire one or more full 
decks of fifty-two cards are used, with the cards 
dealt to the table in some plan or pattern, usu- 
ally according to an arbitrary arrangement 
known as a tableau. This pattern customarily is 
laid out before the start of play, but in some 
games it is formed during play. The game devel- 
ops out of the undealt portion of the deck, 
known as the hand, which is turned up a card or 


more at a time, cards being played into the tab- 
leau as available or suitable. 

The object of most solitaire games is to build, 
or form, sequences of cards in ascending or de- 
scending order; that is, from the ace up to the 
king or from the king down to the ace (the king 
is usually high card), often in an endless se- 
quence. Suits (all cards in a complete deck or 
pack bearing the same symbols) have no com- 
parative rank, hearts and diamonds being called 
red and spades and clubs black. The rules of 
play may require that sequences be built up in 
one color, in alternating colors, or in one suit 
alone. Occasionally, one or more of these meth- 
ods is permitted during the course of play. 
Canfield Solitaire. One of the most popular of 
the numerous variants of solitaire is Canfield, so 
called because it is said to have been devised by 
the American gambler and art collector Richard 
Albert Canfield (1855-1914). Many persons con- 
sider Canfield the most typical as well as the 
most challenging game of solitaire. 

In Canfield thirteen cards are counted off the 
top of the deck and placed face down in a pile 
known as the stock, the top card of this stock, 
being turned up. The fourteenth card turned up 
thereafter in play also becomes a foundation 
card, so that eventually four separate founda- 
tion piles are formed. The next four cards after 
the fourteenth are dealt in a row' face up to the 
right of the stock and below the foundation to 
form the tableau. The remainder of the deck 
forms the hand. The object of the game is to get 
all fifty-two cards or as many as possible into 
the foundation piles. 

The player continuously turns up packets of 
three cards from the hand, exposing the third 
card. These are placed in a waste or discard pile 
known as the talon. In each such turn the ex- 
posed card is available for play, on a tableau 
card in descending order and in alternating col- 
ors, that is, red or black, or on a foundation card 
in ascending order and in the same suit only. 
The top card of the stock, which is exposed 
continuously, also is always available for such 
play. Playable cards may be shifted from one 
part of the tableau to another or from tableau tc 
foundation piles, but must remain in the foun- 
dations once played there. Play stops wher 
cards can no longer be played into the founda 
tion. Canfield turned this game into a form oi 
gambling by collecting from the player one chip 
for each card of the pack at the start of the 
game and paying him five chips for each card 
he could work into the foundation piles. The 
odds against the player in this game are far 
greater than five to one. 
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Klondike and other Variants. Another ex- 
tremely popular game of solitaire is Klondike, 
often confused with and miscalled Canfield be- 
cause both games are based on similar princi- 
ples. The layout, or first dealing of the cards, 
and play are different, however. Hundreds of 
variants of solitaire besides Canfield and Klon- 
dike are played, and many of these have several 
different names. Thus, one popular solitaire 
game is known variously as Napoleon at St. Hel- 
ena, Big Forty, and Forty Thieves. Other variants 
are Idiot's Delight, Streets and Alleys, Spiders, 
and Tower of Babel. 

See also Cards, Playing. 

SOLO. See Surakarta. 

SOLOMON, King of ancient Israel (r. 96V-922 
b.c.), second son of David (q.v.), King of Judah 
and Israel and Bath-sheba (q.v.; 2 Sam. 12:24). In 
later Jewish and Muslim literature Solomon ap- 
pears not only as the wisest of men, but as one 
gifted with the power to control the spirits of 
the invisible world. He is frequently noted in 
history and literature as the builder of the Tem- 
ple; see Temple: Temple at Jerusalem. 

Solomon succeeded his father despite the 
claims of Adonijah, his older half brother (1 
Kings 1:1-40). He divided Israel into twelve 
parts for administrative purposes, and his terri- 
tory extended "from the river [Euphrates] unto 
the land of the Philistines, and unto the border 
of Egypt" (4:21); see Philistines. He made bonds- 
men of the Canaanites (q.v.) who remained in 
the land (9:20-21), and formed an alliance with 
Hiram, King of Tyre (fl. 10th cent, b.c.) (now Sur, 
Lebanon), in return for food, Hiram furnished 
him with timber, and the ships of the allies went 
out trading together. The Temple, completed in 
about seven years, was built in great splendor 
with Hiram's aid and dedicated with much mag- 
nificence (1 Kings 8). 

Solomon's distinguishing quality was as an 
administrator. He kept the united kingdom 
largely intact, strengthened its fortifications, 
and made alliances not only with Tyre, but with 
several other nations surrounding Israel. Com- 
merce, consisting of trade by caravan and by 
sea, and an extensive copper-mining industry 
were encouraged by the international inter- 
course. Contact with other nations also resulted 
in a marked intellectual advance, and it may be 
assumed that genuine literary activity was car- 
ried on. The new epoch thus marked by Solo- 
mon's reign is sufficient to account for the later 
traditional view of Solomon himself as an au- 
thor of high skill and remarkable output. The 
writings that have been ascribed to him are the 
Biblical Proverbs, the Song of Solomon, Ecclesi- 



"Solomon the Wise", drawing by the 19th-century 
French illustrator Gustave Dore. 


astes, the Wisdom of Solomon (qq.v.), and the 
later so-called Psalms of Solomon and Odes of 
Solomon. They belong to various periods, how- 
ever, and modern scholars have determined that 
several were written centuries later. The Odes, 
indeed, are possibly of Gnostic Christian au- 
thorship; see Bible: The Growth of the Bible; 
Gnosticism. 

Despite his reputation for wisdom, it would 
seem that Solomon's extravagance and some- 
what Oriental disregard for his people were at 
least partly responsible for the later disruption 
of the kingdom. Outside conditions, moreover, 
contributed to his original success. The larger 
empires were occupied with their own affairs at 
this time, and Israel's trade and industry flour- 
ished in the absence of extensive warfare. See 
Assyria; Jews: The Kingdom, 

SOLOMON ISLANDS, group of about thirty 
islands and numerous atolls, in the South Pacific 
Ocean, e. of New Guinea. The group, which 
stretches over about 1450 km (900 mi.) of ocean, 
is situated between about iat. 4°55' S. and lat. 
11°40' S. and between about long. 154°10' E. and 
long. 163° E. It has a total area of approximately 
40,145 sq.km (15,500 sq.mi.). Most of the islands 
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are included in the Solomon Islands, an in- 
dependent country; these include Guadalcanal 
(q.v.), New Georgia, Santa Isabel, Malaita, Choi- 
seul, San Cristobal (Makira), and Vella Lavella. 
The rest of the island group, principally Bou- 
gainville (q.v.) and Buka, is part of Papua New 
Guinea (see Papua). 

The islands are mountainous and rise to 
2591.3 m (8502 ft.) at Mt. Balbi, on Bougainville, 
and to 2330.8 m (7647 ft.) at Mt. Popomanaseu, 
on Guadalcanal. The mountains are of volcanic 
origin and are heavily forested. The only active 
volcano is Mt. Balbi. The climate of the islands is 
hot and humid. The chief products are copra, 
timber, rice, cacao, processed fish, sweet pota- 
toes, plantains, pineapples, and trochus shells 
(used in making buttons and ornamental ob- 
jects). There are large deposits of bauxite and 
phosphate rock, and alluvial gold is produced 
on Guadalcanal. Melanesians make up most of 
the population, and there are some Polynesians. 

The nation of the Solomon Islands, which 
also includes the Santa Cruz Islands, has an area 
of 29,785 sq.km (11,500 sq.mi.) and a population 
(1976 census) of 196,823. Its capital is Honiara 
(pop., 1976, 14,993), on Guadalcanal. The chief 
government official is a prime minister, who 
must have the confidence of the nation's 
elected thirty-eight-member unicameral parlia- 
ment. The British sovereign is the head of state. 
The country is a member of the Commonwealth 
of Nations and the United Nations. 

History. The Solomon Islands were discovered 
in 1568 by the Spanish navigator Alvaro de Men- 
daha de Neyra (1541-95). The northernmost is- 
lands of the group were explored in 1768 by 
Louis Antoine de Bougainville (q.v.), for whom 
the island of Bougainville is named. The Ger- 
mans established control over the n. Solomons 
in 1885, but in 1900 they transferred these is- 
lands, except Bougainville and Buka, to the Brit- 
ish, who had declared a protectorate over the 
central and s. Solomons in 1893. In 1914, at the 
start of World War I, Australia occupied the re- 
maining German Solomons, and in 1919 the 
League of Nations granted the area to Australia 
as a mandate. Most of the Solomons were occu- 
pied by Japan in 1942, during World War II, and 
there was heavy fighting in the region, especially 
on and around Guadalcanal, before the Allies 
forced the last Japanese to leave the island 
group in 1945. In 1975 the Australian-adminis- 
tered Solomons became independent as part of 
Papua New Guinea. The British Solomons 
gained independence as the Solomon Islands on 
July 7, 1978; the first prime minister of the nation 
was Peter Kenilorea (1943- ). 


SOLOMON'S SEAL, common name applied 
to any of the perennial herbs constituting the 
genera Polygonatum and Smiladna In the Lily 
family; see Liuaceae. These plants are so called 
because when they die, their annual above- 
ground stems leave seal-like scars on the creep- 
perennial, underground rhizomes. The true 
Solomon's seals constitute the genus Polygona- 
tum, which contains about thirty species native 
to the North Temperate Zone. The common Eur- 
asian Solomon's seal, P. muftiflorum, which has 
black berries, is widely cultivated as a garden 
and house plant. The great Solomon's seal, P. 
commutatum, is a common wild flower. 

The false Solomon's seals comprise the genus 
Smiladna , native to Asia and America. Several 
species are cultivated for their fragrant, white 
flowers and bluish-green foliate, including the 
false spikenard, 5. racemosa , native to the north- 
ern United States and to southern Canada, 
which bears berries that turn ruby red in the fall. 
SOLOMON, WISDOM OF. See Wisdom of 
Solomon. 

SOLON (638?-559? B.c.), Athenian statesman 
and legislator, born of a noble family. As a 
young man he engaged in foreign trade, from 
which he gained valuable experience. During 
his lifetime, a crisis occurred in social and eco- 
nomic conditions in Greece. As a result of the 
growing importance of commerce, Athenian 
capital had become concentrated in the hands 
of a small number of merchants, while the small 
farmers and agricultural laborers were burdened 
by debt. Many free Athenians who could not 
pay their debts were sold into slavery. In 594 
B.c., Solon was elected archon, or chief magis- 
trate, and reformed oppressive conditions. 

Solon immediately forbade borrowing money 
on the security of the person of the debtor and 
canceled all current mortgages and debts. A lim- 
it was placed on the accumulation of land, and 
a reform of the monetary standard was effected, 
giving relief to the poor and benefiting Athenian 
trade abroad. Equally important were Solon's 
constitutional reforms. He retained the older di- 
vision of the people into classes according to 
wealth: the Pentacosiomedimni, whose annual 
income equaled 500 medimni (1 medimnus = 
iy 2 bu. or 8 V 2 gal.) of grain, wine, or oil; the 
H/ppe/s, or Knights, who could supply a war- 
horse for military service and whose income 
amounted to 300 medimni; and the Zeugitae , or 
Teamsters, who could supply a yoke of oxen and 
had an income of 200 medimni. To these classes 
he added as a fourth class the Thetes, who 
in general were without property. Political 
offices were open only to members of the first 
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three classes, but to the Thetes he gave the right 
to take part in the public assembly. This step 
was important in the development of popular 
government, for the selection of the assembly 
out of the entire citizen body gave the people 
control over the administration. A new council, 
composed of 400 members, was formed to pre- 
pare proposals for the general assembly. The as- 
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sembly received many of the legislative func- 
tions formerly possessed by the Council of the 
Aeropagus (q.v,). On each of the four classes 
Solon also imposed certain duties. The three 
highest provided the land army of Attica, while 
the Thetes, as rowers in the triremes, ancient 
ships with three banks of oarsmen, formed the 
most important part of the navy, one day to 
prove the salvation of Greece and the mainstay 
of the Athenian empire. 

Solon's regulations ranged over every prov- 
ince of life, including marriage, adoption, cloth- 
ing, farming, and the calendar. Although many 
details of his legislation are obscure and dis- 
puted, Solon undoubtedly emancipated the in- 
dividual and took the first decisive step toward 
complete and true democracy. The keynote of 
his reforms was moderation, and he believed 
that each class should receive privileges in pro- 
portion to the public burdens it was able to 
bear. The reforms met with dissatisfaction, how- 
ever, being too democratic to please the 
wealthier aristocrats and not democratic 
enough to suit the people. Tradition indicates 
that Solon met with such opposition, in fact, 
that following his year in office, he withdrew 
from Athens for a decade. 

Solon, considered the founder of Athenian 
democracy, occupies a prominent position also 


as the first Athenian poet. The extant fragments 
of his verse are valuable both as poetry and as 
statements of his political aims. Solon was con- 
sidered one of the Seven Wise Men of Greece 
(q.v.). 

SOLSTICE, in astronomy, term applied to ei- 
ther of the two points in the ecliptic (q.v.) at 
which the sun is farthest from the celestial 
equator. The solstice north of the celestial equa- 
tor is called the summer solstice because the 
sun is at its greatest declination on June 22 (at 
the beginning of summer in the Northern Hemi- 
sphere); the solstice south of the celestial equa- 
tor, called the winter solstice, occurs on Dec. 22. 
The seasons are the reverse of the above for 
people living in the Southern Hemisphere. The 
term solstice means "sun stands still"; at these 
times the sun changes little in declination and 
appears to remain in one place north or south of 
the celestial equator. 

SOLUTION. See Chemistry: Physical Chemis- 
try: Solvent. 

SOLVAY, Ernest (1838-1922), Belgian indus- 
trial chemist and manufacturer, born in Brussels, 
started work as a helper in a gas factory. His 
greatest achievement was the development of 
the ammonia process for the manufacture of 
soda (q.v.), and its supply on a commercial 
basis. Solvay's first factory was established at 
Couillet, Belgium, in 1863, and the production 
processes were continually improved upon until 
1872, when patents were granted to him cov- 
ering the process in its present form. Solvay 
built many soda factories throughout the world, 
and also became well known for his philan- 
thropic activities. 

SOLVAY PROCESS. See Soda 
SOLVENT, liquid substance that dissolves or 
breaks down another substance into a more ele- 
mentary form and is usually present in greater 
quantity than that substance. Water, for exam- 
ple, is a solvent for table salt. A quantity of table 
salt, sodium chloride, when mixed with water, 
breaks down into its constituents, sodium and 
chlorine ions (see Ion) that are evenly dispersed 
throughout the water. In this case, the water is 
the solvent, the salt is the solute, and the mix- 
ture is a solution. The solute, however, is not 
simply a passive or inert constituent of a solu- 
tion. Both solvent and solute can be considered 
active. A solvent can itself have a complex com- 
position; for example, the alcohol used in mak- 
ing so-called tinctures always contains 5 percent 
or more of water. 

Solvents have a particular importance com- 
mercially. By selecting the proper solvent, it is 
possible to separate one ingredient or group of 
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ingredients from a complex substance. This 
process is called solvent extraction. A solvent 
can, for example, remove a fragrance or flavor 
from a complex plant or animal substance. 
Once dissolved, the fragrance or flavor can be 
concentrated by then evaporating the solvent. 
In a well-designed solvent-extraction process, 
the solvent is recovered and used over and over 
again. Nearly three quarters of the soybean oil 
produced in the United States is extracted by 
the use of liquid hexane as a solvent. 

Solvent-extraction systems must be designed 
and operated with great care. The flavor of a 
fruit, for example, is not due to a single sub- 
stance, but to a complex combination of sub- 
stances. Strawberry essence has more than 
eighty constituents, and orange flavor has more 
than ninety, if the proportions of these constitu- 
ents are changed by the solvent extraction 
process, the resulting aroma or taste may be 
undesirably altered. 

See also Colloidal Dispersion; Essential Oil. 
SOLWAY FIRTH, inlet of the Irish Sea, separat- 
ing n.w. Cumberland, England, from s. Scotland. 
It is 40 mi. long and varies in width from 1 to 22 
mi. The principal rivers flowing into it are the 
Esk, Annan, Nith, Dee, and Urr Water from the 
n. or Scottish side, and the Eden and Derwent 
from the 5. or English side. The main ports are 
Kirkcudbright, in Scotland, and Silloth, Mary- 
port, and Whitehaven, in England. A striking 
feature of this inlet is the great rapidity of its 
tides. They cause tidal floods, called bores, 
which occur regularly with a roaring noise. Sol- 
way Firth has valuable salmon fisheries. 
SOLYML See Bellerophon; Lycia. 
SOLZHENITSYN, Aleksandr Isaevich (1918- 
), Soviet writer, born in Koslovodsk, and 
educated at the University of Rostov. He served 
in the Soviet army from 1941 to 1945, when he 
was sentenced to eight years in prison for anti- 
Stalinist remarks written to a friend. His prison 
experiences were the background for his first 
novel, Odin den' Ivana Denisovicha (1962; Eng. 
trans.. One Day in the Life of Ivan Denisovich , 
1963). Three short stories published in the Soviet 
Union have appeared in the United States in 
book form as We Never Make Mistakes (1963) 
and For the Good of the Cause (1964). In 1969 
Solzhenitsyn was expelled from the Soviet Writ- 
ers Union for denouncing the official censorship 
that had suppressed publication of some of his 
writings. Three novels have been published in 
English translation: The First Circle (1968); Can- 
cer Ward (in various editions, 1968-69); and Au- 
gust 1914 (1971). Solzhenitsyn was awarded the 
1970 Nobel Prize in literature. 


Subject to continuous harassment by Soviet 
authorities, Solzhenitsyn was finally deported to 
the Federal Republic of Germany and deprived 
of his Soviet citizenship in February, 1974. In 
October he went to Sweden to accept his Nohe! 
Prize. His massively documented expose of the 
Soviet prison system, terrorism, and secret po- 
lice, first published in France (1973), appeared 
shortly afterward in English as The Gulag Archi- 
pelago, 1918-1956 (1974) and The Gulag Archi- 
pelago 2 and 3 (1975; 1978). 

SOMALI, people of E. Africa, living in Somalia, 
Djibouti, s.E. Ethiopia, and n. Kenya and num- 
bering about 3, 000, 000 in the late 1970's. The So- 
malis are generally tall and dark-skinned and 
speak a Cushitic language (see African Lan- 
guages: The Afro-Asiatic Family ). Almost all the 
Somalis are Muslims, the majority of whom ad- 
here to the Sunnite branch of Islam. Although 
some Somalis dwell in towns or are settled agri- 
culturalists, most still live in the traditionai man- 
ner as nomadic pastoralists, herding camels and, 
to a lesser extent, sheep and cattle. The main 
social unit is a group of several families tracing 
their descent from a common male ancestor. 
SOMALIA or SOMALI DEMOCRATIC REPUB- 
LIC, republic of E. Africa, bounded on the n. 
by the Gulf of Aden, on the E. and s. by the 
Indian Ocean, on the s.w. by Kenya, on the w. 
by Ethiopia, and on the n.w. by Djibouti. The 
country is situated between about lat. 12° N. 
and lat. 1°40' S. and about long. 41° E. and long. 
51°25' E. The total area is about 246,000 sq.mi. 
THE LAND 

Somalia has a long coastline, extending for 
about 1700 mi., but it has few natural harbors. A 
sandy coastal plain, varying in width from about 
1 to 60 mi., borders on the Gulf of Aden. Inland 
from the plain is a series of mountain ranges, 
with average elevations between 3000 and 7000 
ft. The interior consists of a rugged plateau, 
ranging in elevations from about 7900 ft. in the 
n. to about 2000 ft. in the s. area. An arid region 
of grassy plains is located in the s. portion of the 
plateau. In the s., a wide coastal plain, which has 
many sand dunes, borders on the Indian Ocean. 
Inland the area consists of an arid plateau, an 
extension of the one in the interior of the coun- 
try. The two major rivers are found in this re- 
gion, namely, the Juba in the s. part and the 
Wabi Shebelle in the s. central section. 

Vegetation consists chiefly of coarse grass and 
stunted thorn and acacia trees. Aromatic flora, 
producing frankincense and myrrh, are indige- 
nous to the mountain slopes. In s. Somalia, eu- 
calyptus, euphorbia, and mahogany trees are 
found. Wildlife includes the crocodile, eie- 
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phant, giraffe, leopard, lion, zebra, and many 
poisonous snakes. 

Climate. The climate ranges from tropical to 
subtropical. Temperatures usually range be- 
tween 76° F. and 88° F., but are occasionally as 
low as 32° F. in the mountain areas and as high 
as 116° F. along the coast. The seasons are gov- 


erned by the monsoon winds, which bring a dry 
season from September to December and a 
rainy season from March to May. The average 
annual rainfall is about 11 in. 

Natural Resources. Somalia has few natural 
resources. The grasslands are suitable for graz- 
ing livestock, and the fertile land in the river val- 
leys of the juba and Wabi Shebelle and in some 
coastal areas is used for agricultural crops. The 
mineral resources, which have not been ex- 
ploited, include feldspar, gypsum, iron ore, mar- 
ble, meerschaum, tin ore, and uranium. 

THE PEOPLE 

The majority of the population consists of So- 
malis, a Hamitic people (see Somali). A signifi- 
cant minority of Bantu (q.v.) people live in the s. 
part of the country. Other minority groups in- 
clude Arabs, Indians, Italians, and Pakistanis. 
Most of the people are nomadic pastoralists. 
The remainder are either farmers or inhabitants 
of the few urban centers. 

Population and Political Divisions. Accord- 
ing to a recent estimate (1972) the population 
was 2,930,000. The overall population density is 
12 per sq.mi. (1972 est.). The country is divided 
into eight regions: Benadir, Hiran, Lower Giuba, 
Migiurtinia, Mudugh, Northeast, Northwest, and 
Upper Giuba. The principal cities are Mogad- 
ishu, the capital, which has a population of 
200,000 (1972 est.), and Harghessa (50,000). 
Religion and Language. Islam is the state reli- 
gion and most of the people are Sunni Muslims; 
see Muslim Sects. A small minority are Roman 
Catholics. The official languages are Arabic, 
English, and Italian, but the majority speak So- 
mali, a Cushitic language without an accepted 
written form. 

Education. Education is free but not compul- 
sory. The literacy rate is about 5 percent. In the 
late 1%0's the educational system consisted of 
211 elementary schools, with an enrollment of 
about 21,000 pupils; 40 intermediate schools, 
attended by about 7500; and 13 secondary 
schools, with an attendance of about 1800 stu- 
dents. Teacher training was provided by 3 insti- 
tutions, with an enrollment of about 400 stu- 
dents. The principal institution of higher 
learning is the University Institute of Somalia 
founded in 1954 in Mogadishu, with a student 
body of about 800. 

THE ECONOMY 

The economy of the country is based primarily 
on livestock raising. Agriculture is of major im- 
portance in s. Somalia. The government is oper- 
ating under a series of development plans, ex- 
tensively assisted by foreign grants and loans. 
The basic objectives of the plans are improve- 
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ments in agriculture and industry and the train- 
ing of administrators and technicians. Recent 
budget figures showed revenues of $51,000,000 
and expenditures of $49,470,000. 

Agriculture. The principal occupation is the 
raising of livestock. In the early 1970's the num- 
ber of livestock was estimated at about 6,000,000 
goats, 3,950,000 sheep, 2,850,000 cattle, and 

2.500.000 camels. The principal cash crop is ba- 
nanas. In the early 1970's about 392,000 tons of 
sugarcane and 140,000 tons of bananas were 
produced annually. 

Forest and Fishing Industries. The major for- 
estry products are frankincense and myrrh, 
which are exported. Charcoal is produced for 
local use and for export. Timber is cut and 
shipped to Aden for processing. Fishing is im- 
portant along the coast and provides fish for 
local consumption. In the late 1960's about 

12.000 tons of fish were caught annually. 
Manufacturing. Somalia is developing manu- 
facturing. A cement factory, a cotton gin, a meat 
and fish cannery, and a textile plant have been 
established. Other industries include oil-seed 
and fresh fruit processing plants, leather and 
shoe factories, and a sugar refinery. 

Currency and Banking. The unit of currency is 
the Somali shilling, consisting of 100 cents (6.19 
shillings equal U.S.$1; 1973), which is issued by 
the Somali National Bank. The other banking in- 
stitutions include the Somali Development Bank 
and branches of foreign banks. 

Commerce and Trade. In the early 1970's ex- 


Nomadic women lead their camels in a search for new 
pastures. The animals carry the nomads' prefabricated 
houses, made of wooden frames, animal skins , and 
mats. ypj 

ports totaled approximately $40,000,000, and im- 
ports were valued at $72,000,000 annually. The 
chief exports are livestock and bananas. Other 
exports include charcoal, fish, leather and hides, 
and meat. The principal imports are chemicals, 
clothing, foodstuffs, machinery, and petroleum. 
The republic trades principally with Italy. Other 
important trading partners are the United States, 
Japan, Saudi Arabia, and the U.S.S.R. 
Transportation and Communications. The 
country has about 8100 mi. of roads, most of 
which are gravel roads. A government-owned 
airline, Somali Airlines, provides internal service 
and international flights to Aden and Nairobi. 
Several foreign airlines provide international 
service. Two government-owned radio stations 
broadcast in Arabic, English, Italian, Somali, and 
several tribal languages. Six newspapers and pe- 
riodicals serve the country. 

GOVERNMENT 

Somalia is governed by a Supreme Revolution- 
ary Council, having twenty-five members. Chief 
executive authority is vested in the council's 
president, General Muhammad Stad Barre 
(1920- ). The council has executive and legisla- 
tive authority and oversees a council of four- 
teen secretaries responsible for all government 
ministries. The highest judicial body is the su- 
preme court. 
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HISTORY 

The history of the region now included in So- 
malia dates back to antiquity, when the land 
was known to the ancient Egyptians as Punt. 
From the 2nd to the 7th centuries a.d. the area 
was a part of the Ethiopian empire of Aksum 
( see Ethiopia: History). Arab tribes in the 7th 
century settled along the coast of the Gulf of 
Aden and established the sultanate of Adel, 
which centered at the port of Zeila. The Somali 
people began slowly to migrate into this region 
from Yemen (now the Yemen Arab Republic) in 
the 13th century. The sultanate disintegrated 
during the 16th century into small independent 
states, many of which were ruled by Somali 
chiefs. Zeila became a dependency of Yemen, 
which was then a part of the Ottoman Empire. 

The first European power in the region was 
Great Britain. In order to protect British trade 
routes and provide safe anchorage for ships, 
Great Britain took possession of Aden (now in 
the People's Democratic Republic of Yemen) on 
the Arabian coast in 1839. Subsequently, about 
1875, Egypt, disregarding Turkish claims, occu- 
pied some of the towns on the Somali coast and 
part of the adjacent interior. When the Egyptian 
troops left the area in 1882 to help stem the re- 
volt of the Mahdi (q.v.) in the Sudan ( see Sudan, 
Republic of the: History), Great Britain occupied 
the territory in order to safeguard the route to 
lnd‘a through the Suez Canal, which had been 
opened in 1869. In 1887 a British protectorate, 
known as British Somaliland, was proclaimed. 
The protectorate, which initially was a depend- 
ency of Aden, was placed under the administra- 
tion of the British foreign office in 1898 and 
under that of the colonial office in 1905. 

Italian interest in the Somali coast developed 
in the late 19th century. Through treaties negoti- 
ated with native Somali sultans, and conven- 
tions with Great Britain, Ethiopia, and Zanzibar, 
Italy acquired a foothold along the Indian 
Ocean coast. 

British control of the interior of the protector- 
ate was challenged between 1899 and 1910 by 
native revolts. In 1910 the British abandoned the 
interior and withdrew to the coastal region. 
They finally subdued the rebels in 1920. During 
this period Italy extended control over the area 
inland from the Indian Ocean coast by virtue of 
the provisions of the Treaty of London in 1915 
and by various postwar agreements. In 19^6:Tla f lf 
merged Italian Somaliland, Eritrea,^pd^> ;? f : he^ 
newly conquered Ethiopia into the T^okSnial 
state of Italian East Africa. After tht&^tajian en- 
trance into World War II on the^siKW of Ger- 
many in 1940, Italian troops i n vadedKB f i tls h ' S6- 


maliland and succeeded in expelling the British. 
In 1941 Great Britain reconquered the British 
protectorate. 

By the terms of the Italian peace treaty 
adopted in 1947 after World War II, Italy was 
forced to renounce title to the possessions in 
Africa, and responsibility for disposition of 
these colonies was allocated to the "Big Four" 
Powers (the United States, Great Britain, France, 
and the U.S.S.R.). In 1948 the Big Four, having 
failed to reach an agreement on disposition, re- 
ferred the matter to the General Assembly of the 
United Nations. A plan granting independence 
to Italian Somaliland after ten years as a U.N. 
Trust Territory under Italian administration was 
approved by the General Assembly in Novem- 
ber, 1949. On April 1, 1950, after Italy had ac- 
cepted the terms of a U.N. trusteeship agree- 
ment, the British military government was 
replaced by a provisional Italian administration. 
Italian authority became final when, on Dec. 2, 
the General Assembly approved the trusteeship 
agreement. The territory was designated Soma- 
lia. On July 1, I960, by agreement with the U.N. 
Trusteeship Council, the Trust Territory was 
granted independence. It merged thereupon 
with the former British protectorate, to which 
Great Britain, by prearrangement, had given in- 
dependence on June 26. 

The first president, Aden Abdullah Osman 
Daar (1908- ), elected in 1960, was defeated 

for reelection in 1967 by former premier Dr. 
Abdi Rashid Ali Shirmarke (1919-69). On Oct. 
15, 1969, Shirmarke was assassinated, and days 
later a military group, led by Major General Mu- 
hammad Siad Barre (1919- ), seized power. In 

1970 Barre declared Somalia a socialist state, and 
in the following years most of the modern econ- 
omy of the country was nationalized. A drought 
in 1974-75 caused widespread starvation. In 
mid-19 77 ethnic Somalis in the adjacent Ogaden 
region of Ethiopia initiated open warfare aimed 
at ending Ethiopian control of the area. The reb- 
els were armed by Somalia, which also contrib- 
uted troops to the effort. The Somalis captured 
most of the Ogaden by late 1977, but Ethiopia, 
aided by Cuba and the U.S.S.R., reasserted con- 
trol over the region in early 1978, as Somalia's 
army suffered heavy losses. During the fighting 
Somalia abrogated a 1974 treaty with the Soviet 
Union, and in April, 1978, Barre signed an eco- 
nomic aid accord with China. 

SCiMALlLAND, region in e. Africa, occupying 
the "Hbi;n" of the continent between the Gulf of 
Aden^pi the n. and the Indian Ocean on the s.E., 
and bqrq^ring inland on Ethiopia. Politically it is 
divided: iMito Somalia and Djibouti. 


480 





